Serial Number 



067-0596-00 CALIBRATION FIXTURE 

Chopped Voltage Reference 




The Chopped Voltage Reference provides two precise voltages for 
differential amplitude measurements. This calibration fixture is 
specifically designed for use with the Tektronix Type 1A5 Differ- 
ential Amplifier in measuring television waveform amplitudes. 

The output waveform is derived by mechanically switching between 
the two precision voltage sources. Using chopped voltages instead 
of a fixed DC level eliminates long-term level shifts in differen- 
tial amplifiers usually caused by junction temperature changes. 

Because of loading effects of external circuits connected to the Chopped 
Voltage Reference Output, corrections will have to be used to 
determine the actual settings of Vi VOLTS or V2 VOLTS dials for the 
desired output voltages. The table, Section 10, corrects for 1 
megohm loading. 
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Type 067-0596-00 

SECTION 1 



CHARACTERISTICS 

ELECTRICAL 



Characteristic 


Performance Limits 


Chopped Output 




Accuracy 


Within 0.2 mV of the indicated V 1 or V 9 
VOLTS (OPEN CIRCUIT) 1 • 2 


Frequency Range 


Less than 15 Hz to greater than 100 Hz. 
Set to 60 Hz 


Noise 


Less than 2 mV 


POWER REQUIREMENTS 


Characteristic 


Performance Limits 


Line Voltage 




Selector switch on 
rear panel 




115 VAC 


104 to 126 volts RMS 


230 VAC 


208 to 252 volts RMS 


Line Current 


0.1 A (maximum) at 115 V, 48 Hz 


Power Consumption 


4 watts maximum 


Line Frequency 


48 to 65 Hz 


Fuse 




115 VAC 


0.2 A Slo Bio 


230 VAC 


0.1 A Slo Bio 



ENVIRONMENTAL 



Characteristic 


Performance Limits 


Temperature 


ormance requirements listed apply over 
a temperature range of 15°C to 35°C 


Warm Up Time 


5 minutes at 25°C 
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PHYSICAL 



Characteristic 


Information 


Construction 




Chassis 


Aluminum Alloy 


Cabinet 


Aluminum Alloy with blue-vinyl finish 


Panel 


Aluminum Alloy with anodized finish 


Circuit Board 


Glass -Epoxy finish 



MECHANICAL 



Characteristic 


Information 


Over-all Dimensions 




Height 


6 inches 


Width 


9 inches 


Depth 


13 inches 


Weight 


8 lb, 3 oz 


Connectors 




Front Panel 


BNC 
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FRONT PANEL CONTROLS AND CONNECTORS 
V-^ VOLTS (Open Circuit) 

Selects the voltage within the range set by the V]_ RANGE switch. Outer 
knob selects first digit and 10 turn dial selects three digits. 

V 2 VOLTS (Open Circuit) 

Selects the voltage within the range set by the V 2 RANGE switch. Outer 
knob selects first digit and 10 turn dial selects three digits. 

RANGE 

Selects V-^ VOLTS range and polarity. 

V 2 RANGE 

Selects V 2 VOLTS range and polarity. 

CHOPPED OUTPUT 

BNC connector for chopped output signal. 

OPERATING CONDITIONS 

There are certain conditions that must be met before the performance limits 
specified are valid. 

The instrument must be calibrated at an ambient temperature between +20°C 
and +30 °C. 

Unless otherwise noted, the instrument must be operating for at least 20 
minutes within the environmental limits listed in Section 2. 



The instrument is intended to be operated from a power source with its neutral 
at or near ground (earth) potential. It is not intended for operation from 
two phases of a multi— phase system, or across the legs of a single— phase, three 
wire system. 
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SECTION 2 

OPERATING INSTRUCTIONS 



Chopped Voltage Reference consists of two identical voltage sources with 
a mechanical chopper alternately switching between the two sources. When 
used with a Differential Input Oscilloscope, signal voltages may be measured 
very accurately by comparing the unknown signal with the Chopped Voltage Re- 
ference. The measurement is made by adding (or subtracting), with the Dif- 
ferential Amplifier, the chopped reference amplitude to the unknown signal. 
This is particularly useful for accurately measuring incremental amplitudes 
in complex waveshapes such as a television color bar signal. 




is designed for high load 
resistance . 



Figure 3-1 

TEST EQUIPMENT SETUP 
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MEASURING THE AMPLITUDE OF AN UNKNOWN SIGNAL 

Connect the Chopped Voltage Reference and Differential Amplifier as shown in 
Figure 3-1. With the Differential Amplifier input grounded, and free-running 
trace, establish a convenient zero reference with the Oscilloscope position 
control. Set RANGE and VOLTS to the approximate value of the voltage 
to be measured; set V 2 RANGE to zero. Apply the unknown signal and the Chopped 
Voltage Reference to the inputs of the Differential Amplifier, DC coupled. 
Trigger the Oscilloscope from the unknown signal; the Chopped Voltage Refer- 
ence should run asynchronously with the unknown signal. Adjust Vi VOLTS until 
the desired portion of the unknown signal is at the zero reference previously 
established. The switch and dial reading is the voltage of the unknown signal. 



NOTE: The switch and dial readings are open circuit voltages. The 

readings must be corrected for loading of the Differential 
Amplifier input resistance. Section 8 provides a correction 
table for 1 megohm loads such as the Type 1A5. Corrections 
for loads other than 1 megohm can be - calculated; see page 2-5. 



The Differential Amplifier displays the difference between the two input sig- 
nals, V re f erence an d V^nknown • When V re f e yence is adjusted so that V un j^nown 
is at the zero position on the graticule, then 



V unknown ~ v reference - 0 
and V un k nown = V re f erence 

The attenuator of the Differential Amplifier may be set for any deflection 
factor (within the limitations of the Amplifier) thus increasing the ability 
to resolve amplitude measurements to a much higher accuracy than the Oscil- 
loscope alone. 

This technique is essentially the same as using the comparison voltage feature 
of the Type 1A5 Differential Amplifier except that the Chopped Voltage Refer- 
ence has a higher degree of accuracy. 

An example of this measurement is illustrated by figures 3-2 and 3-3. Figure 
3-2 is the unknown signal; the zero reference has been established. Applying 
the Chopped Voltage Reference results in the display of Figure 3-3. The upper 
waveform is the original unknown signal. The lower waveform is displayed by 
the Chopped Voltage Reference V]_ ; the fourth step is at the zero reference, 
thus the amplitude of that step is the V^ VOLTS dial reading. 



For this example, Vi VOLTS dial reading is 0.64210, or 642.10 mV. Referring to 
Section 8, the nearest actual reading is 642.18; the absolute error is 3.1880. 
Rounding and subtracting, 642.10 - 3.19 = 638.91 mV actual output voltage into 
1 megohm load. Therefore, the amplitude of the fourth step is 638.91 mV. 
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MEASURING THE AMPLITUDE OF MODULATION RIDING ON A DC LEVEL 

Connect the Chopped Voltage Reference and Differential Amplifier as shown in 
Figure 3-1. With the Differential Amplifier inputs grounded and free-running 
trace, establish a convenient zero reference with the Oscilloscope position 
control. Apply the unknown signal and the Chopped Voltage Reference to the 
inputs of the Differential Amplifier, DC coupled. Trigger the Oscilloscope 
from the unknown signal; the Chopped Voltage Reference should run asynchron- 
ously with the unknown signal. Adjust V]_ RANGE and V]_ VOLTS, and V 2 RANGE 
and V 2 VOLTS such that the top and bottom of the desired modulation just meet 
at the zero reference previously established. The Differential Amplifier dis- 
plays the difference between the two signals, 

(Vdc + VAC peak) ” ( V 1 Reference) = 0 
(VDC ~ VAC peak) ” (V 2 Reference) = 0 
Subtracting these two equations, 

VDC + VAC peak ” Vl Reference “ Vdc + Vac peak + V2 Reference == 0 
Reducing terms, 

2 V AC peak “ 1 V]_ Reference + V 2 Reference = 0 

Rearranging, 

VAC peak-to-peak = V± Reference ” V 2 Reference 

The peak-to-peak AC voltage or modulation is the difference between the two 
Chopped Voltage References. 

NOTE: The switch and dial readings are open circuit voltages. The 

readings must be corrected for loading of the Differential 
Amplifier input resistance. Section 8 provides a correction 
table for 1 megohm leads such as the Type 1A5. Corrections 
for loads other than 1 megohm can be calculated; see page 2-5 • 

An example of this measurement technique is illustrated by Figures 3-4 and 
3-5. Figure 3-4 is the unknown signal with modulation riding on a DC level. 
For this example, the modulation on the third modulated step is measured. 

In Figure 3-5 the zero reference was established at the graticule centerline. 
Vj VOLTS and V 2 VOLTS were adjusted for the top and bottom of the modulation 
to just touch the zero reference line (and each other) . The difference be- 
tween Vi and V 2 is the modulation amplitude. 
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For this example, Vi VOLTS dial reading is +0.6358 or 635.8 mV and V2 VOLTS 
dial reading is +0.0602 or 60.2 mV from the tables. Section 8, 





Vl 


V 2 


Actual Output mV 


633.00 


60.00 


Actual Reading mV 


636.12 


60.15 


Absolute Error mV 


3.1270 


0.1581 



Thus, Actual Output V 1 = 635 . 8 - 3 . 1 = 632 . 7 mV 

V2 = 60.2 - 0.15 = 60.05 mV 

The peak-to-peak modulation amplitude is V^ - V 2 or 632.7 - 60.05 = 572.7 mV. 
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DETERMINING ACTUAL OUTPUT VOLTAGE 

The Chopped Voltage Reference RANGE and VOLTS are calibrated as open circuit 
voltages only. The loading effects of oscilloscope input circuits must be . 
considered to determine the actual output voltage. 

Since most oscilloscopes have a 1 megohm input resistance, a correction table 
is provided in Section 8, which gives the actual dial readings for actual 
output voltages in 1 mV increments from 0 mV to 1099 mV. Also included is 
the absolute error in mV (absolute error = actual reading - actual output) . 

The absolute error may be used for interpolation between 1 mV increments. 

The table is written in millivolts and can be used directly with the 1.1 V 
RANGE for Vi and V2- For the 11 V RANGE of V-j_ and V 2 , multiply the num- 
bers in the table by 10. 

For example, to set 368.0 mV actual output voltage at the input of the Differ- 
ential Amplifier, the actual reading would be 369.62. 

Or, to set 216.8 mV actual output voltage into 1 megohm, the actual reading 
would be 216.8 + 0.7205 = 217.52. 



If a load resistance other than 1 megohm is to be used with the Chopped Voltage 
Reference, the value of V^ VOLTS or V 2 VOLTS compensated for that load can be 
calculated from the following: 



X = 



-B + Vb 2 ~ 4AC 
2A 



Where 



X = Actual Reading of ten-turn dial 
A = 49.4 V 

B = 12.1 R l - 60.5 V + 2 NV 

C = 12.1 NV + 12.1 VRl + 12.1 V - UN 2 +12.1 NR L 
V = Desired output voltage in volts 

N = Actual reading of 11 position switch (0 through 10) 
Rl= Load resistance in kQ 
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Figure 3-2 

Unknown Signal; Zero Reference 1 cm Below Graticule Center 




Figure 3-3 

Measuring the Amplitude of the Fourth Step with the Chopped Voltage Reference 
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Figure 3-4 

Unknown Signal with Modulation; Zero Reference at Graticule Center 



Figure 3-5 

Measuring the Peak-to-Peak Amplitude of Third Modulation Steps with the 

Chopped Voltage Reference 
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BLOCK DIAGRAM 

















Type 067-0596-00 



SECTION 3 

CIRCUIT DESCRIPTION 



POWER SUPPLY 



Power Input : 

Power is applied to the primary winding of transformer T1 via the POWER 
switch SI, fuse FI, voltage selector switch S2 and the Range Selector S3. 
The voltage selector switch S2 connects the split primaries of T1 in par- 
allel for 115 volts range of operation, or in series for 230 volt range. 

A second line fuse, F2, is connected into the circuit when the voltage 
selector switch is placed in the 230 volts position to provide the correct 
protection for 230 volt operation. The current rating of F2 is one half 
of FI. The Range Selector switch S3 allows the instrument to regulate 
properly on higher or lower than normal line voltages. Each half of the 
primary has taps above and below the 115 volts (230 V) point. As the 
Range Selector switch is moved from Lo to M and then to Hi, more turns 
are added to the primary windings. Therefore, whether the primary voltage 
has increased or decreased, the secondary voltage can be maintained at a 
nearly constant level. 



V x and V 2 Reference Voltage circuits are identical. The following dis- 
cussion uses V X supply circuit numbers; the V 2 circuit numbers are the 
range from 100 to 159. 

■ S . u P P 1 y : 

The basic purpose of the supply is to provide a constant regulated 7.5 mA 
current for VR30. Q17 is a series regulator which provides a constant 

regulated voltage at its emitter. The current through VR30 is set by R15 
and is equal to the current through R21 minus 1 mA, which flows through 
the output attenuator circuit. Since the voltage on one side of R21 is 
held constant by the voltage regulator circuit and the voltage on the 
opposite side is held constant by VR30 voltage drop the current is con- 
stant. Q16 is the voltage comparator stage for the supply and uses VR30 
for a reference. Q16A detects any change in the output voltage of Q17 
through the divider composed of R13, R15, and R17. VR11 provides approxi- 
mate regulation for the collector supply of Q16A. 

R23 makes the base driving impedance of Q16B equal to the impedance seen 
by the base of Q16A to provide temperature compensation. 

C21 and C16 provide high frequency compensation. C23 attenuates AC error 
signals at the base of Q16B. 

The operating voltage for the multivibrator is developed from an unregulated 
supply consisting of CR70, R71, and C71. 
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Voltage Reference Range : 

The voltage range circuitry consists of R30 , R31, R33 , R37. This portion 
of the Vj_ RANGE switch selects the range of voltage applied to V]_ VOLTS 
controls . 

R30 is selected to set the voltage within the adjustment range of the Vj_ 
CAL control R31. 

When the Vj^ RANGE is set to +1.1 or -1.1, a precision divider network 
consisting of R33 and R37 reduces the voltage to 10:1. 

When the V]_ RANGE switch (SW30) is set to the +11 or +1.1 position, (VR30) 
cathode connects to the plug (+) side of the supply to provide the plus (+) 
voltage to the output circuitry. VR30 anode connects to ground. 

When the Vj_ RANGE switch is set to 0, -1.1 V, or -11 V, VR30 cathode con- 
nects to ground and its anode connects to the minus (-) side of the supply 
to provide the minus (-) voltage to the output circuitry. 



Reference Voltage Output Circuit 

The reference voltage output circuit is composed of the (V-^) VOLTS combina- 
tion control (SW57) and (R57) with associated circuitry. The V^ VOLTS con- 
trol is a combination of two controls: (1) Switch SW57 selects the first 

digit within the range set by the V^ RANGE switch, and (2) the 10-turn 
potentiometer (R57) selects the remaining digits. 

A string of twelve resistors (R41 through R52) makes up the main divider. 
This portion of the reference voltage output circuitry could be called a 
hybrid Kelvin-Verley bridge. The reference voltage is applied to the top 
end of the divider and the bottom end is grounded. A shunt divider con- 
sisting of R55, R56, and R57 is connected across two of the resistors in 
the main divider by means of SW57. The equivalent resistance of the shun- 
ted portion of the main divider is equal to 1 K. 

The TRACKING control (R56) provides the means for setting the shunt resis- 
tance accurately. 

Switch SW57 has 11 positions to permit switching the shunt divider across 
two resistors at a time along the string of resistors in the main divider. 
Each position corresponds to one digit of voltage. Variable control (R57) 
in the shunt circuit is. the vernier control for dividing the reference 
voltage further so smaller divisions of the voltage can be resolved. For 
example, if the V^_ RANGE switch is set to +11, SW57 is set to 6, and R57 
is set to 1 - 25, the reference voltage reading is +6.125 volts. 
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Chopper Drive Circuit 

Q75 and Q85 make up a free running multivibrator whose frequency Caii oe 
adjusted by R77. If a wider range of frequencies than can be reached by 
the adjustment of R77 is desired, C75 and C85 are mounted so they can 
easily be removed and other values of capacitors can be selected. 

Q76, Q77, Q86, and Q87 are emitter followers that take the outputs from 
the collectors of Q75 and Q85 and provide enough drive to run the chopper 
(G90) . G90 switches between the reference voltage set by VOLTS and 

V 2 VOLTS. 
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SECTION 4 
MAINTENANCE 



GENERAL INFORMATION 
Introduction 

This portion of the manual contains a complete calibration procedure for the 
067-0596-00 Calibration Fixture. The instrument will not often require a 
complete, start— from— scratch calibration, but will need occasional adjustments 
as components age or are replaced. 

Calibration is a valuable part of preventive maintenance, since many types 
of minor troubles may be discovered and corrected before they become serious 
enough to disable the instrument. Also, certain troubles can be easily iso- 
lated to a particular section of the instrument by attempting calibration. 

This section includes a list of all instruments required to calibrate the 
Type 067-0596-00 Calibration Fixture, a check out list, and a step-by-step 
calibration procedure. The check out list is, essentially, a short form 
calibration check; it has the same sequence of steps and the same limits on 
checks or adjustments as the calibration procedure. This list may be used to 
quickly check performance or locate faulty circuits. 

It will be assumed in this manual that appropriate interconnections and 
necessary adapters are available. 

It will also be assumed that a control will be left in the position indicated 
on the previous step unless otherwise indicated. 

All front— panel control labels of the 067-0596—00 Calibration Fixture or test 
instrument are in capital letters (Vq RANGE), etc. Internal adjustment labels 
are identified by an R or C number (R156, V 2 Tracking). 
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Visual Inspection 

The instrument should be visually inspected occasionally for such defects as 
poor connections, broken or damaged parts, improperly seated transistors, and 
heat damaged parts . The remedy for most of these defects is not obvious. A 
heat damaged part is usually the symptom of some defect that is not obvious. 
The cause of overheating should be determined and corrected before the part 
is replaced, otherwise the damage may be repeated. 

Transistor Checks 

Periodic preventive maintenance checks on the transistors are not recommended. 
Satisfactory operation of the instrument in all respects is adequate assurance 
that the transistors are performing properly. 

Recalibration 

To insure that the 067-0596-00 Calibration Fixture maintains its accuracy, 
check the calibration after each 500 hours of operation or every six months 
if used intermittently. Complete calibration instructions appear later in 
this section. 

The calibration procedure can also be helpful in isolating troubles in the 
instrument. Also, minor troubles in the instrument that may not be apparent 
during normal operation may be revealed and corrected during calibration. 

Ordering Parts 

Many of the components are standard electronic parts that may be purchased 
locally. However, all standard parts in the instrument can be obtained from 
Tektronix through your local Tektronix Field Engineer or Field Office. Before 
ordering, consult the parts list of this manual to determine the value, toler- 
ance, and rating required. Some of the parts used are not standard parts and 
may or may not be available for replacement. Consult any particular replace- 
ment with your local Tektronix Field Engineer or Field Office. 
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CALIBRATION 

Equipment Required: 

TEKTRONIX Instruments 

1 TYPE 76TU LINE-VOLTAGE CONTROL UNIT 

1 TYPE 540 series OSCILLOSCOPE 

1 TYPE 1A5 DIFFERENTIAL AMPLIFIER 

Accessories 

1 50 0 BNC Coax Cable (012-0057-01) 

1 P6006 BNC 10X PROBE (010-0127-00) 

Other Equipement 

1 Differential Voltmeter (John Fluke Model 825A or equivalent) 
1 20,000 fi/VDC Multimeter 



CHECK OUT LIST 



□ i. 



Check Power Supply Resistance to Ground 



SUPPLY APPROX. RESISTANCE 

V 1 Supply . 4 kfi from pin T to pin N 

V2 Supply 4 k£7 from pin AA to pin N 

Multi-Vibrator 1 kfi from pin X to chassis ground 



□ 2 . 



(a) Check Accuracy and Regulation of Power Supply. 



SUPPLY 




VOLTS 


ACCURACY 


REGULATION 


RIPPLE 


(across 


R21) 


8.5 


0.1% 


Less than 5 mV 
change with 
line voltage 


« 5 mV 


V 2 (across 


R121) 


8.5 


0.1% 


Less than 5 mV 
change with 


« 5 mV 



line voltage 

Chopper Drive «9 



(b) Check Line Voltage Selector Switch for 230 V Operation. 

3. Check for an Output at all positions of Vi and V£ VOLTS setting. 

4. Chopper Frequency: «60 Hz 



5. Chopped Output Noise: 2 mV or less 
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CALIBRATION PROCEDURE 

1. PRESET 

a* Set the Chopped Voltage Reference controls as follows: 

V-l VOLTS 0-0-0 

V2 VOLTS 0-0-0 

V! RANGE 0 

V 2 RANGE 0 

POWER ON 

2 . POWER SUPPLY 

a. Check 9 V Supply 
Monitor the voltage at Pin X. 

Apply power to the 067-0596-00 via a TYPE 76TU LINE VOLTAGE CONTROL UNIT. 
Set the line voltage to 115 V. 

Check that the voltage at pin X reads approximately 9 V. 

b. Check V]_ and V 2 Voltage Regulation: 5 mV or less. 

Connect the differential voltmeter across R21. Set the differential 
voltmeter to 8.5 V. Adjust R15 for 8.5 V. 

Vary the line voltage between 104 VAC and 126 VAC and check that the 
voltage acorss R21 does not change more than 5 mV. 

Connect the differential voltmeter across R121 and adjust R115 for 8.5 V. 

Vary the line voltage between 104 VAC and 126 VAC and check that the 
voltage across R121 does not change more than 5 mV. 

Change the Line Voltage Range (rear panel) to Hi and repeat the voltage 
check for both channels while varying the line voltage between 112 VAC 
and 136 VAC. 

Change the Line Voltage Range to Lo and repeat the voltage check for 
both channels while varying the line voltage between 90 VAC and 110 VAC. 

Return the Line Selector Range to M and line voltage to 115 VAC. 

Remove the differential voltmeter. 

c. Supply Ripple 

Connect a shorting strap from Pin N of IC board to chassis ground. 

Connect a 10X probe from A INPUT of the Type 1A5 to the emitter of Q17. 
Check for approximately 5 mV ripple. Move probe to emitter of Q117 and 
check for approximately 5 mV of ripple. 
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CALIBRATION (CONT) 

2. (cont) 

d. Check 230 V operation. 

Connect a 10X probe to Pin 11 of the power transformer. Note the ripple 
amplitude. Change the Line Voltage Range to 230 V operation. The ripple 
amplitude should be one-half the previously noted amplitude. Remove 10X 
probe and return Line Voltage Range to 115 V operation. 

$2 ? ^ 4t>aTi ^ S /v/ :+**© C| ft* * 

3. CONSTANT CURRENT SE^UP FOR V± and V 2 . 

a. Adjust VR30 Current (R15) to within 0.1%. 

Set the differential voltmeter to +8.5 V. Connect the differential volt- 
meter across R21. Turn RANGE to 11 V. Adjust R15 for a null reading 
on the meter. 

b. Adjust VR 130 Current (R115) to within 0.1%. 

Connect the differential voltmeter across R121. Turn V 2 RANGE to 11 V. 
Adjust R115 for a null reading on the meter. 

Remove voltmeter. 

4. Vx and V 2 CAL SETUP 

a. Adjust V]_ Cal (R31) to within 1 mV. 

Remove chopper (G90) . 

Set Vi RANGE to 11 V and Vj VOLTS to 11.000 (10-10-0). 

Set the differential voltmeter to +11 volts. Connect the voltmeter be- 
tween gnd the CHOPPED OUTPUT jack and pin AI . 

Adjust R31 (lower pot on V^ RANGE switch) for a null reading on the meter. 
(If R31 has insufficient range, select R30.) 

Turn \r ± RANGE OFF. 

b. Adjust V 2 Cal (R131) to within 1 mV. 

Set V 2 RANGE to 11 V and V 2 VOLTS to 11.000 (10-10-0). 

Connect the differential voltmeter to pin AH. 

Adjust R131 (upper pot on V 2 RANGE switch) for a null reading on the meter. 
(If R131 has insufficient range, select R130.) 

5. V-l and V 2 TRACKING 

a. Adjust V 2 Tracking (R156) to within 0.2 m V . 

Set V 2 VOLTS to 1.000 (0-10-0). Set differential voltmeter to +1 volt. 
Adjust R156 (lower pot on V£ RANGE switch) for a null reading on the meter. 
Turn V 2 RANGE to 0. 
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CALIBRATION (CONT) 



5. (cont) 

b. Adjust V]_ Tracking (R56) to within 0.2 mV. 

Set V! RANGE to 11 V and Vi VOLTS to 1.000 (0-10-0). Reconnect the 
differential voltmeter to pin AI. 

Adjust R56 (upper pot on V]_ RANGE switch) for a null reading on the meter. 
There is interaction between steps 4 and 5, repeat as necessary. 



6. REFERENCE VOLTAGE ACCURACY 

a. Check and V2 Reference Voltage Accuracy: Within 0.03% +1 mV with 

VOLTS set to 0.000 (0-0-0). 

Set V 2 RANGE off and use the following chart to determine the reference 
voltage accuracy. 



V;l VOLTS Dial Differential Voltmeter Reading Max Deviation from Null 



0.000 


0-0-0 - 


•0.0 


1.000 


1 - 0-0 


1.0 


2.000 


2-0-0 


2.0 


3.000 


3-0-0 


3.0 


4.000 


4-0-0 


4.0 


5.000 


5-0-0 


5.0 


6.000 


6-0-0 


6.0 


7.000 


7-0-0 


7.0 


8.000 


8-0-0 


8.0 


9.000 


9-0-0 


9.0 


10.000 


10-0-0 


10.0 


0.100 


0-1-0 


0.1 


0.200 


0-2-0 


0.2 


0.300 


0-3-0 


0.3 


0.400 


0-4-0 


0.4 


0.500 


0-5-0 


0.5 


0.600 


0-6-0 


0.6 


0.700 


0-7-0 


0.7 


0.800 


0-8-0 


0.8 


0.900 


0-9-0 


0.9 


1.000 


0-10-0 


1.0 



V 


+1.0 mV 


V 


+1.3 mV 


V 


+1.6 mV 


V 


+1.9 mV 


V 


+2.2 mV 


V 


+2.5 mV 


V 


+2.8 mV 


V 


+3 . 3 mV 


V 


+3.4 mV 


V 


+3.7 mV 


V 


+4.0 mV 


V 


+1.5 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 


V 


+2.0 mV 



Set Vi RANGE off and turn V2 RANGE to 11 V. Connect the differential 
voltmeter to pin AH. Check V 2 VOLTS using same chart as used for checking 
V x VOLTS. 
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Maintenance --Type 067-0596-00 



CALIBRATION (CONT) 

6. (cont) 

b. Readjust V 2 Cal (R131) to within 0.2 mV. 

Set V 2 RANGE to 1.1 V and V 2 VOLTS to 11.000 (10-10-0). Connect the differ- 
ential voltmeter to pin AIL 

Adjust R131 (upper pot on V 2 RANGE switch) for a null reading on the meter. 
Turn V 2 RANGE off. 

c. Readjust V-l Cal (R31) to within 0.2 mV. 

Set Vi RANGE to 1.1 V and V x VOLTS to 11.000 (10-10-0). Connect the differ- 
ential voltmeter to pin AI . 

Adjust R31 (lower pot on V X RANGE switch) for a null reading on the meter. 

d. Readjust V x Tracking (R56) to within 0.2 mV. 

Set Vi VOLTS to 1.000 (0-10-0). Set the differential voltmeter to 0.1 V. 

Adjust R56 (upper pot on Vi RANGE switch) for a null reading on the meter. 
Turn Vi RANGE off. 

e. Readjust V 2 Tracking (R156) to within 0.2 mV. 

Turn V 2 RANGE to 1.1 V and V 2 VOLTS to 1.000 (0-10-0). Connect the differ- 
ential voltmeter to AH. 

Adjust R156 (lower pot on V 2 RANGE switch) for a null reading on the meter. 

7. COMPARISON VOLTAGE DIVIDERS 

a. Check V 2 10:1 Divider: Within 0.04%. 

f et 11 th nno i 5fn r ?n t nN 1 voltmeter t0 + 11 v - Set V 2 RANGE to 11 V and V 2 VOLTS 

t-O -LX • UUU ^ X U“ iU“U / • ^ 

Check for reading on the differential voltmeter of 11.000 V within 4.4 mV. 

b. Check V 2 Reference Voltage 10:1 Divider: Within 0.04%. 

Switch V 2 RANGE to -11 V. Set polarity of the differential voltmeter to -. 
Check for 11 W within 4.4 mV on the voltmeter. 

Switch V 2 RANGE to -1.1 V. Set the differential voltmeter to 1.1 V. 

Check for a reading on the voltmeter of 1.1 V within 0.44 mV. 

Turn V 2 RANGE off. 
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Maintenance--Type 067-0596-00 



CALIBRATION (CONT) 

7. (cont) 

c. Check V-|_ Reference Voltage 10:1 Divider: Within 0.04%. 

Set the differential voltmeter to +11 V. Set V]_ RANGE to 11 V and V]_ 

VOLTS to 11.000 (10-10-0). 

Connect the differential voltmeter to pin AI. 

Check for 11.000 V within 4.4 mV on the voltmeter. 

d. Check V^ (-) Reference Voltage 10:1 Divider: Within 0.04%. 

Set V]_ RANGE to -11 V. Set polarity of the differential voltmeter to -. 

Check for a reading on the voltmeter of 11.000 V within 4.4 mV. 

Switch Vi RANGE to -1.1 V. Set differential voltmeter to -1.1 V. 

Check for a reading on the voltmeter of -1.100 V within 0.44 mV. 

Remove differential voltmeter. 

Replace chopper (G90) . 

8 . CHOPPER OUTPUT 

a. Chopper Frequency (R77) 

Connect a coax cable from CHOPPED OUTPUT to the Type 1A5. 

Check range of CHOPPER FREQUENCY from 15 Hz to 100 Hz. Set CHOPPER FRE- 
QUENCY to 60 , v • 

b. Check CHOPPED OUTPUT Noise: 2 mV or less 

With CHOPPED OUTPUT to A INPUT of the Type 1A5 put VOLTS/CM to 1 mV, 

A INPUT to AC. Set the 067-0596-00 V-^ RANGE to 1.1 V, V]_ AMPLITUDE to 5.00 
(5_0-0), V 2 RANGE to 1.1 V and V 2 AMPLITUDE to 5.000 (5-0-0). 

Check for 2 mV or less noise as observed on the test scope (disregard switch- 
ing transients) . 

Check for an output at all positions of V-^ and V 2 RANGE settings. 
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Type 067-0596-00 



SECTION 6 

ELECTRICAL PARTS LIST 



Values are fixed unless marked Variable. 

Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc Description 



Bulb 



DS1 150-0065-00 



Incandescent 5 10 V, 40 mA green lens 



Capacitors 



Tolerance ±20% unless otherwise indicated. 



CIO 


290-0122-00 


1000 |iF 


Elect . 


50 V 




C16 


283-0004-00 


0.02 )j.F . . 


Cer 


150 V 




C21 


283-0059-00 


1 (j.F 


Cer 


25 V 


+807 - 207, 


C23 


290-0215-00 


100 p.F 


Elect . 


25 V 




C71 


290-0403-00 


5200 |aF 


Elect . 


10 V 


+757.-1 07 



C75 


290-0244-00 


0.47 (J.F 


Elect . 


35 V 


57, 


C85 


290-0244-00 


0.47 |j.F 


Elect . 


35 V 


57, 


C87 


290-0290-00 


10 |j,F 


Elect . 


25 V 




C88 


283-0004-00 


0.02 |j.F 


Cer 


150 V 




C89 


283-0004-00 


0.02 |iF 


Cer 


150 V 





C90 


283-0110-00 


0.005 m-F 


Cer 


150 V 




C91 


283-0004-00 


0.02 |iF 


Cer 


150 V 




C110 


290-0122-00 


1000 |j.F 


Elect . 


50 V 




C116 


283-0004-00 


0.02 (j.F 


Cer 


150 V 




C121 


283-0059-00 


1 |_iF 


Cer 


25 V 


+807»-207o 


C123 


290-0215-00 


100 (j.F 


Elect . 


25 V 





Semiconductor 



CR10 


152-0199-00 


CR70 


152-0199-00 


CR75 


*152-0185-00 


CR85 


*152-0185-00 


CR110 


152-0199-00 



Device, Diodes 

Rectifier Bridge MDA 962-3 
Rectifier Bridge MDA 962-3 
Silicon Replaceable by 1N4152 

Silicon Replaceable by 1N4152 

Rectifier Bridge MDA 962-3 



VR11 


152-0280-00 


Zener 


1N753A 


400 


niW, 6.2 V, 


57» 


VR30 


152-0171-00 


Zener 


IN 944 


11.7 


V, 57,' 




VR111 


152-0280-00 


Zener 


1N753A 


400 


mW, 6.2 V, 


57, 


VR130 


152-0171-00 


Zener 


IN 944 


11.7 


V, 57, 
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Electrical Parts List--Type 067-0596-00 



Values are fixed unless marked Variable. 

Tektronix Serial/Model No. 

Ckt, No. Part No. Eff Disc Description 



Fuses 



FI 


159-0044-00 


2/10 A 3 AG Slo-Blo 


F2 


159-0048-00 


1/10 A 3 AG Slo-Blo 






Chopper 


G90 


119-0016-00 


Chopper 5 Airpax 175 






Connectors 


J1 


131-0171-00 


Motor base, 3 wire 


J90 


131-0274-00 


BNC 







Transistors 




Q16 


151-0232-00 


Silicon 


Dual 


Q17 


151-0190-00 


Silicon 


2N3904 


Q75 


151-0192-00 


Silicon 


Replaceable by MPS 6521 


Q76 


151-0192-00 


Silicon 


Replaceable by MPS 6521 


077 


151-0216-00 


Silicon 


Replaceable by MPS 6523 



Q85 


151-0192-00 


S ilicon 


Replaceable 


by 


MPS 


6521 


Q86 


151-0192-00 


Silicon 


Replaceable 


by 


MPS 


6521 


Q87 


151-0216-00 


Silicon 


Replaceable 


by 


MPS 


6523 


Q116 


151-0232-00 


S ilicon 


Dual 








Q117 


151-0190-00 


Silicon 


2N3904 













Resistors 








Resistors 


are fixed, composition, 


±10% unless otherwise 


indicated . 






Rll 


315-0332-00 


3.3 kf] 


1/4 W 




5% 


R12 


321-0625-00 


5.88 kQ 


1/8 W 


Prec 


1% 


R13 


321-0239-00 


3.01 kQ 


1/8 W 


Prec 


1% 


R15 


311-0484-00 


500 Q, Var 








R17 


321-0256-00 


4.53 kQ 


1/8 W 


Prec 


1% 
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Electrical Parts List--Type 067-0596-00 



Values are fixed unless marked Variable. 



Tektronix 



Serial/Model No. 



Ckt. No. 


Part No. Eff 


Disc 


Description 










Resistors (cont) 








R19 


321-0625-00 


5.88 kft 


1/8 W 


Prec 


i% 


R21 


308-0435-00 


1 kft 


3 W 


WW 


0.25% 


R23 


321-0221-00 


1.96 kft 


1/8 W 


Prec 


1% 


R30 


Selected 










R31 


311-0484-00 


500 ft, Var 








R33 


308-0326-00 


9.9 k!l 


1/8 W 


WW 


0.01% 


R37 


308-0324-00 


1.2222 kft 


1/8 W 


WW 


0.01% 


R41 thru R52 


308-0323-00 


1 kft 


1/4 W 


(matched 


set of 


R55 


308-0316-00 


3.1 kft 


1/2 W 


WW 


1% 


R56 


311-0484-00 


500 ft, Var 








R57 


311-0360-00 


5 kft, Var 








R58 


302-0102-00 


1 kft 


1/2 W 






R71 


302-0100-00 


10 ft 


1/2 W 






R75 


315-0102-00 


1 kft 


1/4 W 




5% 


R76 


315-0334-00 


330 kft 


1/4 W 




5% 


R77 


311-0400-00 


2 x 500 kft, 


Var 






R78 


315-0472-00 


4 . 7 kft 


1/4 W 




5% 


R85 


315-0102-00 


1 kft 


1/4 W 




5% 


R86 


315-0334-00 


330 kft 


1/4 W 




5% 


R88 


315-0472-00 


4.7 kft 


1/4 W 




5% 


Rill 


315-0332-00 


3.3 kft 


1/4 W 




5% 


R112 


321-0625-00 


5.88 kft 


1/8 W 


Prec 


1% 


R113 


321-0239-00 


3.01 kft 


1/8 W 


Prec 


1% 


R115 


311-0484-00 


500 ft, Var 








R117 


321-0256-00 


4.53 kft 


1/8 W 


Prec 


1% 


R119 


321-0625-00 


5.88 kft 


1/8 W 


Prec 


1% 


R121 


308-0435-00 


1 kft 


3 W 


WW 


0.25% 


R123 


321-0221-00 


1.96 kft 


1/8 W 


Prec 


1% 


R130 


Selected 










R131 


311-0484-00 


500 kft, Var 
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Electrical Parts List-Type 067 = 0596 = 00 



Values are fixed unless marked Variable. 

Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc Description 



Resistors (cont) 



R133 


308-0326-00 


9.9 kO 




1/8 W 


ww 


0 . 017 


R137 


308-0324-00 


1.2222 


kO 


1/8 W 


ww 


0.017 


R141 thru R152 


308-0323-00 


1 kfi 




1/4 W 


(matched set 


of 12) 


R155 


308-0316-00 


3.1 kO 




1/2 W 


WW 


17 


R156 


311-0484-00 


500 a, 


Var 









R157 


311-0360-00 


5 


kfi , Var 


R158 


302-0102-00 


1 


kO 



Switches 



Wired or Unwired 



SI 


260-0834-00 


Toggle 


POWER ON 


S2 1 








S3 1 








S30 Wired 


*262-0879-00 


Rotary 


V 1 RANGE 


S30 


260-0633-00 


Rotary 


Vi RANGE 



S57 Wired 


*262-0880-00 


Rotary 


Vi 


AMPLITUDE 


S57 


260-0712-00 


Rotary 


Vi 


AMPLITUDE 


S130 Wired 


*262-0879-00 


Rotary 


V 2 


RANGE 


S130 


260-0633-00 


Rotary 


V 2 


RANGE 


S157 Wired 


*262-0880-00 


Rotary 


V 2 


AMPLITUDE 


S157 


260-0712-00 


Rotary 


V 2 


AMPLITUDE 



Transformer 

Tl E *120-0618-00 Power 3 chop voltage reference 



1 See Mechanical Parts List. Line Voltage Selector Body. 
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Type 067-0596-00 



Fig. & 

Index Tektronix 

No. Part No. 



SECTION 7 

MECHANICAL PARTS LIST 
FIG. 1 EXPLODED 

Q 

Serial/Model No. t 

^ D!SC y 1 2 3 4 5 



Description 



1-1 


E333-1225-01 


1 


-2 


E386-1583-00 


1 


-3 


331-0152-00 


1 


-4 


366-0324-00 


1 




213-0022-00 


2 


-5 


E262-0880-00 


1 




260-0712-00 


1 




213-0075-00 


2 


-6 




1 


-7 


210-0012-00 


1 


-8 


210-0413-00 


1 


-9 


211-0097-00 


2 




210-0004-00 


2 


•10 


426-0289-00 


1 


■11 


210-0586-00 


2 



PANEL, front 
SUB-PANEL, front ' 

DIAL, w/o brake -- VOLTS 
KNOB, charcoal -- V x VOLTS 
knob includes: 

SCREW, set, 4-40 x 3/16 inch, HSS 
SWITCH, wired -- V VOLTS 
switch includes: 

SWITCH, unwired 

SCREW, set, 4-40 x 3/32 inch, HSS 
RESISTOR, variable 

mounting hardware: (not included w/resistor’ 
LOCKWASHER, internal, 3/8 ID x 1/2 inch OD 1 
NUT, hex. , 3/8-32 x 1/2 inch 
SCREW, 4-40 x 5/16 inch, PHS 
LOCKWASHER, internal, #4 

MOUNT, plastic f 

NUT, keps, 4-40 x 1/4 inch j 



-12 337-0360-00 



-13 211-0094-00 



210-0017-00 
-14 210-0449-00 



210 - 1010-00 
-15 210-0579-00 



1 SHIELD 

shield includes: 

1 SCREW, 4-40 x 1/2 inch, THS 

mounting hardware: (not included w/shield) 

2 LOCKWASHER, split, #5 

2 NUT, hex., 5-40 x 1/4 inch ! 

mounting hardware: (not included w/switch) ! 

1 WASHER, flat, 0.643 ID x 0.875 inch OD 
1 NUT, hex., 5/8-24 x 3/4 inch 



-16 384-0362-00 



210-0046-00 



-17 210-0583-00 



2 SHAFT, dial index, 2.750 inches long 
mounting hardware for each: 

(not included w/shaft) 

1 LOCKWASHER, internal, 0.261 ID 

x 0.400 inch OD 

2 NUT, hex., 1/4-32 x 5/16 inch 



-18 384-0364-00 
-19 354-0184-00 
-20 210-0853-00 



2 SHAFT, dial index,' 3.852 inches long 
2 RING, retaining 

2 WASHER, flat, 17/64 ID x 1/2 inch OD 
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Mechanical Parts List — Type 067-0596-00 



FIG. 1 EXPLODED 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model 

Eff 


No. 

Disc 


Q 

t 

y 


1-21 


366-0173-00 






i 




213-0004-00 






i 


-22 


E 262-0879-00 






i 




260-0633-00 






i 


-23 








2 


-24 


211-0089-00 






2 




210-0001-00 






2 


-25 


210-0405-00 






2 




210-0840-00 






1 


-26 


210-0413-00 






1 


-27 


331-0152-00 






1 


-28 


366-0324-00 






1 




213-0022-00 






2 


-29 


E 262-0880-00 






1 




260-0712-00 






1 




213-0075-00 






2 


-30 








1 




210-0012-00 






1 


-31 


210-0413-00 






1 


-32 


211-0097-00 






2 




210-0004-00 






2 


-33 


426-0289-00 






1 


-34 


210-0586-00 






2 



(cont) 



Description 

1 2 3 4 5 



KNOB, charcoal -- V x RANGE 
knob includes: 

SCREW, set, 6-32 x 3/16 inch, HSS 
SWITCH, wired -- V 1 RANGE 
switch includes: 

SWITCH, unwired 
RESISTOR, variable 
mounting hardware for each: 

(not included w/resistor) 

SCREW, 2-56 x 3/8 inch, RHS 
LOCKWASHER, internal, #2 
NUT, hex., 2-56 x 3/16 inch 
mounting hardware: (not included w/switch' 

WASHER, flat, 0.390 ID x 9/16 inch OD 
NUT, hex., 3/8-32 x 1/2 inch 



DIAL, w/o brake -- V 2 VOLTS 
KNOB, charcoal -- V 2 VOLTS 
knob includes: 

SCREW, set, 4-40 x 3/16 inch, HSS 
SWITCH, wired — V 2 VOLTS 
switch includes: 

SW ITCH , unw i r e d 

SCREW, set, 4-40 x 3/32 inch, HSS 
RESISTOR, variable 
mounting hardware: 

(not included w/resistor) 

LOCKWASHER, internal, 3/8 ID x 1/2 inch ( 

NUT, hex., 3/8-32 x 1/2 inch 

SCREW, 4-40 x 5/16 inch, PHS 

LOCKWASHER, internal, #4 

MOUNT, plastic 

NUT, keps, 4-40 x 1/4 inch 
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Mechanical Parts List--Type 067-0596-00 







FIG. 1 EXPLODED (cont) 




Fig. & 
Index 
No. 


Tektronix 
Part No. 


Q 

Serial/Model No. t 

Eff Disc y 12345 


Description 



1-35 


337-0360-00 


1 


-36 


211-0094-00 


1 




210-0017-00 


2 


-37 


210-0449-00 


2 




210-1010-00 


1 


-38 


210-0579-00 


1 


-39 


366-0173-00 


1 




213-0004-00 


1 


-40 


E262-0879-00 


1 




260-0633-00 


1 


-41 




2 


-42 


211-0089-00 


2 




210-0001-00 


2 




210-0405-00 


2 




210-0840-00 


1 


-43 


210-0413-00 


1 


-44 


260-0834-00 


1 


-45 


210-0046-00 


1 




210-0940-00 


1 


-46 


210-0562-00 


1 


-47 


136-0164-00 


1 




210-0413-00 


1 


-48 


210-0012-00 


1 




210-0978-00 


1 


-49 


220-0480-02 


1 



SHIELD 

shield includes: 

SCREW, 4-40 x 1/2 inch, THS 
mounting hardware: (not included w/shield) 

LOCKWASHER, split, #5 
NUT, hex., 5-40 x 1/4 inch 
mounting hardware: (not included w/switch) 

WASHER, flat, 0.643 ID x 0.875 inch OD 
NUT, hex., 5/8-24 x 3/4 inch 



KNOB, charcoal -- V 2 RANGE 
knob includes: 

SCREW, set, 6-32 x 3/16 inch, HSS 
SWITCH, wired — V 2 RANGE 
switch includes: 

SWITCH, unwired 
RESISTOR, variable 
mounting hardware for each: 

(not included w/resistor) 

SCREW, 2-56 x 3/8 inch, RHS 
LOCKWASHER, internal, #2 
NUT, hex., 2-56 x 3/16 inch 
mounting hardware: (not included w/switch) 

WASHER, flat, 0.390 ID x 9/16 inch OD 
NUT, hex., 3/8-32 x 1/2 inch 



SWITCH, toggle -- ON 

mounting hardware: (not included w/switch) 

LOCKWASHER, internal, 0.261 ID 
x 0.400 inch OD 

WASHER, flat, 1/4 ID x 3/8 inch OD 
NUT, hex., l/4~40 x 5/16 inch 



SOCKET, light 

mounting hardware: (not included w/socket) 

NUT, hex., 3/8-32 x 1/2 inch 
LOCKWASHER, internal, 3/8 ID x 1/2 inch OD 
WASHER, flat, 3/8 ID x 1/2 inch OD 
NUT, plain, 3/8-32 x 0.438 inch 
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Mechanical Parts List--Type 067-0596-00 



Fig. & 
Index 
No. 



1-50 



-51 



-52 

-53 

-54 

-55 

-56 



-57 



-58 

-59 

-60 

-61 

-62 

-63 

-64 



-65 



-66 



-67 



-68 

-69 





FIG. 1 EXPLODED (cont) 




Tektronix 


Q 

Serial/Model No. f 




Part No, 


Eff D ' SC y 12 3 4 5 


Description 



131-0274-00 



210-0241-00 



1 CONNECTOR, insulated, BNC , female, 
w/hardware 
mounting hardware: 

(not included w/connector ) 

1 LUG, terminal 



214-0553-00 
358-0255-00 
E 441-0883-00 



211-0538-00 

211-0507-00 



1 LATCH SCREW 
1 BUSHING, latch screw 
1 CHASSIS 

mounting hardware: (not included w/chassis) 

3 SCREW, 6-32 x 5/16 inch, 100° csk, FHS 
3 SCREW, 6-32 x 5/16 inch, PHS 



E 670-0300-00 



E 388-1303-00 
131-0639-00 
136-0058-00 
136-0220-00 
136-0235-00 
131-0608-00 
131-0589-00 



211-0089-00 

210 - 0001-00 

210-0405-00 



211-0116-00 



1 ASSEMBLY, circuit board 
assembly includes: 

1 BOARD, circuit 

4 CONTACT, electrical 

1 SOCKET, tube, 7 pin 1 

8 SOCKET, transistor, 3 pin 

2 SOCKET, semiconductor, 6 pin 

11 TERMINAL, pin, 0.365 inch long | 

24 TERMINAL, pin, 0.500 inch long 

2 RESISTOR, variable 

mounting hardware for each: 

(not included w/resistor) 

2 SCREW, 2-56 x 3/16 inch, RHS 

2 LOCKWASHER, internal, #2 

2 NUT, hex., 2-56 x 3/16 inch 

- mounting hardware: (not included w/assembly) 

8 SCREW, sems, 4-40 x 5/16 inch, PHB 



210-0046-00 



210-0471-00 

358-0054-00 



1 RESISTOR, variable 

mounting hardware: (not included w/resistc ) 

1 LOCKWASHER, internal, 0.261 ID 
x 0.400 inch OD 

1 NUT, hex., 1/4-32 x 5/16 inch 
1 BUSHING 
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Fig. & 
Index 
No. 



1-70 

-71 

-72 



-73 



-74 

-75 



-76 

-77 



-78 

-79 

-80 



-81 



-82 

-83 



-84 



-85 



-86 

-87 

-88 



Mechanical Parts List--Type 067-0596-00 



FIG. 1 EXPLODED (cont) 

Q 

Tektronix Serial/Model No. t 

Pqrt No. Eff Disc y 12345 Description 



348-0055-00 

348-0056-00 

E343-0213-00 



1 GROMMET, plastic, 1/4 inch diameter 
1 GROMMET, plastic, 3/8 inch diameter 
1 CLAMP, cable, plastic 



211-0019-00 

210-0906-00 

210-0406-00 



1 TRANSFORMER 
mounting hardware: . 

(not included w/trans former) 

2 SCREW, 4-40 x 1 inch, RHS 

4 WASHER, fiber, 1/8 ID x 13/64 inch OD 
2 NUT, hex., 4-40 x 3/16 inch 



200-0293-00 



2 



211-0507-00 2 
386-0254-00 1 
210-0457-00 2 



COVER, capacitor, plastic, 1.365 ID 
x 2 9/16 inches long 
CAPACITOR 

mounting hardware for each: 

(not included w/capacitor) 

SCREW, 6-32 x 5/16 inch, PHS 

PLATE, fiber, large 

NUT, keps, 6-32 x 5/16 inch 



344-0118-00 



211-0507-00 

210-0457-00 



2 CLIP, capacitor mounting 
mounting hardware for each: 
(not included w/clip) 

1 SCREW, 6-32 x 5/16 inch, PHS 
1 NUT, keps, 6-32 x 5/16 inch 



210 - 0202-00 



210- 0457-00 

211- 0507-00 



1 LUG, solder, SE #6 

- mounting hardware: (not included w/lug) 

1 NUT, keps, 6-32 x 5/16 inch 
1 SCREW, 6-32 x 5/16 inch, PHS 



351-0089-02 



211- 0538-00 

212- 0008-00 
214-0680-00 



1 RAIL, guide 

- .mounting hardware not included w/rail 

2 SCREW, 6-32 x 5/16. inch, 100° csk, FHS 
1 SCREW, 8-32 x 1/2 inch, PHS 

1 PIN, locating 
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Mechanical Parts List»-Type 067-0596-00 



FIG. 1 EXPLODED 



Fig. & 








Q 


Index 


Tektronix 


Serial/Model 


No. 


t 


No. 


Part No. 


Eff 


Disc 


y 


1-89 


385-0181-00 






3 


-90 


212-0008-00 






1 


-91 


386-1582-00 






1 


-92 


214-0680-00 






1 




210-0458-00 






1 


-93 


131-0171-00 






1 




211-0507-00 






2 




210-0457-00 






2 


-94 


204-0279-00 






1 




210-0006-00 






2 




210-0407-00 






2 


-95 


200-0762-00 






1 


-96 


352-0102-00 






2 




213-0088-00 






2 


-97 


131-0621-00 






23 


-98 


179-1391-00 






1 


-99 


179-1392-00 






1 


-100 


179-1390-00 






1 


-101 


131-0621-00 






12 



(cont) 



Description 

1 2 3 4 5 



ROD, spacer 

mounting hardware for each: 
(not included w/rod) 
SCREW, 8-32 x 1/2 inch, PHS 



PANEL, rear 
PIN, locating 

mounting hardware: (not included w/pin) 

NUT, keps, 8-32 x 11/32 inch 

CONNECTOR, motor base, 3 wire 
mounting hardware: 

(not included w/connector) 

SCREW, 6-32 x 5/16 inch, PHS 
NUT, keps, 6-32 x 5/16 inch 



BODY, line voltage selector 
mounting hardware: (not included w/body) 

LOCKWASHER, internal, #6 
NUT, hex., 6-32 x 1/4 inch 

COVER, line voltage selector 
cover includes: 

HOLDER, fuse 

mounting hardware for each: 

(not included w/holder) 

SCREW, thread forming, #4 x 1/4 inch, PHS 
CONNECTOR, terminal, female 
CABLE HARNESS, line voltage 
CABLE HARNESS, AC 
CABLE HARNESS, chassis 
cable harness includes: 

CONNECTOR, terminal, female 
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Mechanical Parts List--Type 067-0596-00 



FIG . 2 CABINET 

Fig. & Q 



Index Tektronix Serial/Model No. t 



No. 


Part No. Eff 


Disc 


y 


2- 


437-0077-01 




1 


-1 


377-0122-00 




1 


-2 


377-0120-00 




1 


-3 


377-0123-00 




1 


-4 


377-0121-00 




1 


-5 


367-0052-00 




1 


-6 


212-0040-00 




2 


-7 


367-0050-00 




i 


-8 


214-0554-00 




i 


-9 


214-0558-00 




i 


-10 


367-0051-00 




i 


-11 


214-0554-00 




i 


-12 


214-0558-00 




i 


-13 


426-0252-00 




i 


-14 


426-0253-00 




i 


-15 


426-0255-00 




i 


-16 


212-0002-00 




4 


-17 


426-0254-00 




1 


-18 


212-0004-00 




2 


-19 


212-0002-00 




2 


-20 


351-0095-00 




1 


-21 


212-0023-00 




1 




210-0007-00 




1 


-22 


211-0510-00 




1 




210-0005-00 




1 


-23 


358-0293-01 




1 


-24 


212-0001-00 




1 




210-0007-00 




1 



Description 

1 2 3 4 5 



ASSEMBLY, cabinet 
assembly includes: 

INSERT, handle pivot, right 
INSERT, frame, right 
INSERT, handle pivot, left 
INSERT, frame, left 
HANDLE 

mounting hardware: (not included w/handle) 

SCREW, 8-32 x 3/8 inch, 100° csk, FHS 

PIVOT, handle, right 

mounting hardware: (not included w/pivot) 

BOLT, hinge, 10-32 x 0.468 inch, HHS 
WASHER, thrust, 5/16 ID x 1/2 inch OD 

PIVOT, handle, left 

mounting hardware: (not included w/pivot) 

BOLT, hinge, 10-32 x 0.468 inch, HHS 
WASHER, thrust , 5/16 ID x 1/2 inch OD 

FRAME, front, right 
FRAME, front, left 
FRAME , front , top 

mounting hardware: (not included w/frame) 

SCREW, 8-32 x 1/4 inch, 100° csk, FHS 

FRAME, front, bottom 

mounting hardware: (not included w/frame) 

SCREW, 8-32 x 5/16 inch, PHS 
SCREW, 8-32 x 1/4 inch, 100° csk, FHS 

GUIDE, left 

mounting hardware: (not included w/guide) 

SCREW, 8-32 x 0.375 inch, PHS 
LOCKWASHER, external, #8 
SCREW, 6-32 x 3/8 inch, PHS 
LOCKWASHER, external, # 6 

BUSHING, plug-in- securing, left 
mounting hardware: (not included w/ 

bushing) 

SCREW, 8-32 x 1/4 inch, PHS 
LOCKWASHER, external, #8 
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Mechanical Parts List--Type 067-0596-00 



FIG. 2 CABINET 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model 

Eff 


No. 

Disc 


Q 

t 

y 


2-25 


358-0294-01 






i 


-26 


212-0001-00 






i 




210-0007-00 






i 


-27 


211-0510-00 






i 




210-0005-00 






i 


-28 


210-0457-00 






i 


-29 


351-0094-00 






i 


-30 


348-0072-00 






i 


-31 


348-0073-00 






i 


-32 


211-0532-00 






2 


-33 


210-0457-00 






1 


-34 


348-0074-00 






1 


-35 


211-0532-00 






2 


-36 


348-0073-00 






1 


-37 


211-0532-00 






2 




348-0074-00 






1 




211-0532-00 






2 


-38 


210-0457-00 






1 


-39 


377-0119-00 






4 


-40 


386-0147-01 






1 


-41 


386-0148-00 






2 


-42 


212-0002-00 






2 


-43 


386-0139-00 






1 


-44 


386-0149-00 






1 


-45 


348-0075-00 






2 


-46 


212-0004-00 






2 



(cont) 



Description 

1 2 3 4 5 



BUSHING, plug-in securing, right 
mounting hardware: (not included 

w/bushing) 

SCREW, 8-32 x 1/4 inch, PHS 
LOCKWASHER, external, #8 
SCREW, 6-32 x 1/2 inch, PHS 
LOCKWASHER, external, #6 
NUT, keps, 6-32 x 5/16 inch 

GUIDE, right 

FOOT, flip stand 

FOOT, bail limiting, left front 

mounting hardware: (not included w/foot) 

SCREW, 6-32 x 3/4 inch, Fil HS 

NUT, keps, 6-32 x 5/16 inch 

FOOT, bail limiting, right front 
mounting hardware: (not included w/foot) 

SCREW, 6-32 x 3/4 inch, Fil HS 

FOOT, bail limiting, right rear 
mounting hardware: (not included w/foot) 

SCREW, 6-32 x 3/4 inch, Fil HS 

FOOT, bail limiting, left rear (not shown) 
mounting hardware: (not included w/foot) 

SCREW, 6-32 x 3/4 inch, Fil HS 
NUT, keps, 6-32 x 5/16 inch 

INSERT, foot 
CABINET BOTTOM 
CABINET SIDE 

mounting hardware for each: 

(not included w/cabinet side) 

SCREW, 8-32 x 1/4 inch, 100° csk, FHS 

PLATE, rear 

PLATE, top 

FOOT, rear guard 

mounting hardware for each: 

(not included w/foot) 

SCREW, 8-32 x 5/16 inch, PHS 
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Mechanical Parts List-Type 067-0596-00 



FIG . 3 STANDARD ACCESSORIES 





Fig. & Q 

Index Tektronix Serial/Model No. t 

No. Part No. Eff Disc y 12345 Description 



3-1 161-0036-00 1 

-2 012-0159-00 1 

-3 011-0103-02 1 

062-1094-00 2 



CABLE ASSEMBLY, power, 7 1/2 feet long 
CABLE, Special purpose, BNC 
TERMINATION, coaxial, 75 Q 
MANUAL, instruction (not shown) 



7-11 



A 






















SECTION 


8 












Type 


067-05 




















TABLES 


















O H 




o 


cn cm 


o 


kg 




o 


o 


O (M O 


o 


4- cm 


O 


r- 0@ 


O ao 


in 


O O 00 


O O CO 


o o 


CM 


o 


3 >4" 


3 


3 


H 


o 


3 3 


O pH f# 


3 


r~t O 


o 


ft CM 


O H 


o 


3 -t xg 


O -* CM 


• • 


r-4 


• 


• on 


• 


• 


'O 


• 


• o 


9 • CM 


• 


• 4 


• 


• r- 


• • 


ao 


• • (Jk 


• • Qi 


o o 


O 


o 


o o 


o 


O' 


o 


0% 


o o 


O' O' fl 


O' 


O' ft 


O' 


^ i— s 


& o 


i— i 


O' O' -HI 


Ok O H 




9 


fl 


fl • 


CM 


<N 


• 


CO 


CO • 


4- 4“ • 


m 


n • 


vd 


kg • 


I s - 0- 


• 


ao ao • 


O' O' 9 




o 




o 






o 




o 


3 




3 




3 




o 


3 


o 



3 


H (Jk 


3 


CO 


00 


O 


n 


CM 


o 


CO 


00 


3 


ff 


3 


o 4“ n 


3 


I s - 


r- 


O 


00 


CM 


3 


O' 


n 


3 


o 


CO 


3 


3 3 


3 


3 


H 


3 


3 


00 


3 


3 


I s - 


3 


ft 


CO 


• 3 xg 


3 


ft 


3 


3 


r-4 


30 


3 


ft 


3 


3 


r-4 


CO 


• 


• —l 


• 


• 


CO 


• 


© 


n 


• 


• 


30 


• 


• 


-« 


• • 4 


• 


• 


I s - 


• 


9 


30 


• 


• 


O' 


• 


• 


O' 


00 


30 3 


30 


ao 


3 


30 


ao 


3 


00 


CO 


O 


30 


30 


r-4 


30 30 r-4 


00 


ao 


ft 


30 


00 


H 


30 


30 


r~i 


.30 


30 


ft 




• 


r-4 


-4 


• 


(N 


N 


e 


CO 


CO 


• 


4- 


4 


• 


n n • 


kg 


xg 


• 


I s - 


I s - 


• 


30 


30 


• 


O' 


o 


• 




O 






3 






O 






o 






o 


3 






3 






3 






o 






o 



3 


3 CO 


3 


N 


4 


3 


n 


4 


3 


30 


OS 


o 


-4 


ft 


O 4 


ao 


O 


xg 


n 


o 


30 


ao 


3 


O' 


CN 


3 


O' 


CM 


3 


O O' 


3 


3 


O' 


O 


3 


n 


O 


O 


4 


o 


r-t 


n 


O ft 


CO 


3 


ft 


ao 


o 


r-t 


kg 


3 


ft 


x0 


O 


r-t 


4 


• 


• O 


• 


• 


CN 


• 


• 


n 


• 


• 


o 


• 


• 


r-4 


9 • 


4 


• 


• 


v0 


• 


9 


30 


9 


• 


O' 


9 


9 


O' 


r- 


I s - o 


r- 


I s - 


O 


I s - 


I s - 


o 


I s - 


r- 


o 


I s - 


I s - 


r-4 


I s - I s - 


r-4 


I s - 


I s - 


r-4 




r- 


ft 


r- 


I s - 


r-4 


r- 


I s - 


r-4 




• 


r-4 


r-t 


• 


CN 


CM 


• 


co 


CO 


9 


4- 


4 


• 


n n 


« 


kg 


xg 


9 


I s - 


N» 


9 


00 


30 


9 


0' 


0' 


9 




o 






3 






3 






o 






3 




3 






o 






o 






3 






o 





3 3 4) 


O CM H 


3 n g 


O ao g 


3 H H 


O 4 f« 


3 xg 3 


3 ao 4 


O 


O' I s - 


3 


O' 


3 




3 3 I s - 


3 3 I s — 


3 3 CM 


3 3 ft 


3 ft CM 


3 ft r-4 


O ft x0 


3 -4 3 


3 


ft 


3 


r-4 


n 




• • 3 


9 9 N 


9 9 n 


9 9 TO 


®9-t 


9 9 4 


9 9 xg 


9 9 ao 


9 


9 0V 


9 


9 


O' 




xO xg O 


xg g 3 


xg g 3 


kg s0 3 


xg g fl 


xg X0 ft 


xg xg ft 


3 3 "4 


3 


3 ft 


3 


3 


r-t 


a 


9 


ft r-4 9 


CN CN # 


3 3 9 


4 4® 


n n 9 


kg xg 9 


I s - h- 9 


ao 


3 9 


O' 


O' 


# 


< 

o 

_j 


O 


3 


O 


3 


O 


0 


3 


O 




3 






3 


2 : 

X 


3 O CM 


- 3 CM O' 


3 4 ao 


O I s - I s - 


3 0 3 


333 


0 3 0 


O ao ao 


3 


O' ft 


3 


O' 


I s - 


0 


3 3 3 


3 3 4 


O 3 O' 


3 O ao 


3 ft O' 


3 ft ao 


3 ft 4 


O ft 3 


3 


ft 3 


3 


r-l 


3 


0 


9 9 0 


9 9 CN 


® ® 4 


9 9 I s - 


® • 3 


993 


9 9 xg 


9 9 ao 


9 


9 O' 


9 


9 


0 


UJ 


n n 3 


n n 3 


n n 0 


n n 3 


n n ft 


n n r-t 


n n ft 


3 3 -4 


3 


3 -t 


n 


3 


r-4 


2 : 


9 


r-4 — t 9 


CN CM 9 


3 3» 


4 4« 


n n • 


3 3® 


I s - r- 9 


00 


3 9 


O' 


O' 


9 


ft 


3 


3 


3 


0 


3 


3 


3 


o 




3 






O 


TO 


3 3 sO 


O CM I s 


3 4 cn 


0 I s - I s - 


333 


3 3 n 


0 3 r- 


O ao cm 


3 


O' 3 


3 


O' 


CM 


UJ 


3 0 4 


3 3 CN 


0 3 r- 


3 3 in 


3 ft xO 


3 ft n 


0 f« ft 


3 ft CM 


3 


ft 4 


3 


ft 


3 


3 


9 ® 3 


9 9 CN 


• • 4 


9 9 r- 


9 9 3 


993 


9 9 xg 


9 9 ao 


9 


9 g\ 


9 


9 


O' 


a 


4 4 3 


4 4 0 


4 4 0 


4 4 3 


4 4 f« 


4 4 ft 


4 4 ft 


4 4 ft 


4 


4 f« 


4 


4 


r-l 




9 


r-t —» 9 


N CN • 


3 3* 


4 4 • 


n n 9 


3 3® 


I s - I s - • 


ao 


3 • 


O' 


O' 


9 


on 

0 

on 


3 


3 


3 


3 


O 


3 


3 


3 




O 






O 


an 

UJ 


3 3 CO 


3 cm n 


0 4 n 


0 r- 00 


0 0 3 


3 3 I s - 


3 n 3 


3 ao 4 


3 


O' I s - 


O 


O' 


3 


Of 


3 O CO 


3 3 3 


0 3 4 


3 O CM 


3 ft 3 


3 ft CM 


3 ft O' 


3 ft O 


3 


ft 3 


3 


r—t 


3 


0 


9 9 3 


9 9 CM 


9 9 4 


9 9 I s - 


9 9 3 


993 


9 9 3 


9 © GO 


9 


• 0 s - 


9 


9 


O' 


u_ 


CO CO 0 


CO CO 0 


CO 3 0 


3 3 0 


3 3 ft 


3 3 ft 


3 3 ft 


3 3 ft 


3 


3 ft 


3 


3 


r-t 




9 


r-t r—t 9 


CN CM • 


3 3* 


4 4® 


n n 9 


3 3 9 


I s - I s - • 


ao 


co • 


O' 


O' 


9 


to 

Ui 

3 


3 


3 


O 


3 


3 


3 


3 


O 




0 






3 


-I 

< 

> 


O 3 O' 


O ft 4 


3 4 ao 


3 xo aO 


3 0 3 


3 CM ao 


3 n ao 


0 r-- I s - 


3 


O' 3 


3 


O' 


3 




O 3 r-4 


O 3 ao 


3 O ft 


O 3 O' 


3 ft 3 


3 r-4 O' 


3 —t xg 


O ft co 


O 


r-4 CM 


3 


r— 4 


3 


2 


9 9 0 


9 9 r-t 


• • 4 


9 9 xg 


• • 3 


9 9 CM 


9 « lf\ 


9 9 1 ^- 


9 


• O' 


9 


9 


O' 


0 


CM CM O 


CM CM O 


CN CN 3 


CM CM O 


CM CM r-i 


CM CM ft 


CM CM ft 


CM CM ft 


CM 


CM ft 


CM 


CM 


r—t 


M 


9 


r—t ft 9 


CN CM 9 


3 3® 


4 4 • 


n in 9 


3 3 ® 


h- I s - 9 


00 


3 ® 


O' 


O' 


9 


1— 

u 

UJ 


3 


O 


3 


O 


3 


3 


3 


0 




O 






O 


an 

an 

0 


3 3 3 


3 <h n 


3 3 3 


O x0 O' 


3 O' O' 


O CM O' 


0 3 3 


3 I s - ao 


3 


O' 3 


O 


O' 


O' 


u 


3 3 3 


3 O xg 


3 O O' 


3 3 x0 


O O x0 


O ft xg 


3 ft 4 


O r—t 3 


O 


r-t r-4 


3 


ft 


3 




9 9 0 


9 9 r—t 


9 9 3 


9 9 xg 


• 9 O 


9 9 CM 


993 


9 9 r- 


9 


• O' 


9 


9 


O' 




ft ft 3 


1—4 r—t 3 


r-t fl O 


r-t r-4 O 


r-l r-t O 


r—t r—t r—t 


ft r—t r—t 


1—4 ft r—t 


»—t 


r—t r—t 


ft 


r-4 


r—t 




9 


r—t r—t 9 


CM CM 9 


3 3 ® 


4 4* 


n n 9 


3 3 9 


I s - I s - 9 


00 


3 9 


O' 


O' 


9 




3 


O 


0 


O 


3 


0 


O 


O 




3 






O 



O 


3 O 


3 


r-t n 


3 


cn 


I s - 


0 


3 


0 


3 


O 


O' 


0 


CM 


O 


3 


n 


00 


0 


r- 


C0 


3 


O' 


r- 


0 


O' 


O' 


3 


3 3 


3 


3 4 


O 


3 


3 


0 


3 


4 


3 


3 


cn 


3 


r—t 


4 


3 


r-t 


H 


0 


t— t 


4 


O 


r-4 


0 


0 


r-4 


3 


9 


9 3 


9 


9 r-l 


9 


9 


cn 


9 


9 


3 


9 


9 


O' 


9 


9 


CM 


9 


9 


in 


9 


9 


I s - 


9 


9 


O' 


• 


© 


O' 


3 


3 3 


3 


3 3 


O 


3 


3 


3 


3 


O 


3 


3 


3 


3 


3 


r-l 


O 


0 


r-4 


3 


0 


r— 4 


O 


O 


r-4 


0 


0 


r-4 




9 


r-t 


r-4 9 


CM 


CM 


9 


cn 


cn 


9 


4 


4 


9 


3 


3 


• 


3 


3 




I s - 


I s - 


9 


00 


ao 


© 


O' 


O' 


© 




3 




3 






3 






3 






0 






3 






O 






3 






3 






0 



> > > 


> > > 


> > > 


> > > 


> > > 


> > > 


> > > 


> > > 


> > > 


> > > 


21 21 21 


21 2: 21 


2: 2: 2! 


2 : 2 : 2 ; 




21 2: 21 


S 21 2: 


21 2! 2: 


21 21 21 


21 21 21 


3 on 


3 an 


3 an 


3 an 


3 an 


3 an 


3 QC 


3 QC 


3 on 


0 on 


»- 2 0 


b- 2 0 


b- e 0 


*- 2 : 0 


e a 


z 0 


1 - z: 0 


1 — Z O 


h- 2 O 


►—2 0 


3 - a 


3 ~ on 


3 — an. 


3 an 


3 ^ 0 : 


3 an 


3 — an 


3 *— * QC 


3 *-• QC 


3 f DC 


Ql Qa 


a. o a : 


cl 0 an 


cl a an 


q. a oc 


cl 0 an 


a 3 oc 


0. Q QC 


aaoc 


CL Q QC 


H- < UJ 


h— < LU 


b~ < LU 


b- < UJ 


h- < UJ 


f- < UJ 


H- < UJ 


H- < LU 


1- < UJ 


h- < LU 


3 UJ 


3 uj 


3 UJ 


3 UJ 


3 UJ 


3 UJ 


3 UJ 


3 UJ 


3 LU 


3 3 


0 on uj 


O 0£ UJ 


O QC UJ 


O an uj 


0 an uj 


O an uj 


O on uj 


0 a uj 


O an lu 


OQCU 




1 — 


»— 


H- 


§— 


1— 


1 — 


«— 


j— 


1— 


-1-13 


3 3 3 


-J _J z> 


-1 -J 3 


_j -1 3 


_J _J 3 


-J — 13 


3 _j 3 


333 


3 3 3 


< < 3 


< < 3 


< < _i 


< < -1 


< < _f 


< < _j 


< < -1 


< < 3 


< < 3 


< < 3 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


3 3 0 


K— h- tg 


*— 1 — c/> 


1 — I — 


►— J— CQ 


H- t— l/> 


h— h- l/) 


1 — * — c g 


t — t — or) 


t — 1 — on 


h- ►— ig 


U U CO 


UU CD 


u u 00 


U U CD 


UUOD 


U U CD 


UUCD 


UUfl 


UUOD 


UUCD 


< < < 


< < < 


< < < 


< < < 


< < < 


< < < 


<C •< <£ 


< < < 


< < < 


< < < 



A 



8-1 




ACTUAL OUTPUT MV 100.00 101.00 102.00 103.00 104.00 105.00 106.00 107.00 108.00 109.00 
ACTUAL READING MV 100.19 101.19 102.20 103.21 104.21 105.22 106.23 107.24 108.24 109.25 
ABSOLUTE ERROR MV C.1926 C.1994 0.2062 0.2130 . 0.2198 0.2266 0.2335 0.2403 0.2471 0.2539 



Tables--Type 067-0596-00 



o 


CM 


<— $ 


o 


co 


rH 


o 


4 


CM 


o 




CM 


3 


a 


4 


O 


LA 


A 


O 


v© 


—8 


o 


A 


00 


O A 


CM 


3 


cn 


r-H 


o 


A 


tA 


o 


4“ 


a 


3 


4 


A 


3 


tA 


CM 


3 


A 


00 


• o 


A 


o 


o 


A 


i— a 


O A 


4” 


© 


© 


CM 


• 


• 


A 


© 


• 


4 


• 


• 


O' 


® 


® 


cn 


• 


© 


A 


• 


© 


V© 


© 


© 


A 


• ® 


A 


o 


o 


A 


O' 


o 


A 


o 


O' 


4 


O 


O' 


4 


O' 


o 


lA 


O 


O 


A 


o 


O 


A 


O' 


O’* 


A 


O' 04 


A 


r- 1 


r-€ 


© 


CM 


CM 


G 


A 


A 


® 


4 


4 


® 


a 


LA 


a 


A 


v© 


© 


r- 


r*- 


© 


QS 


GO 


• 


O 04 


« 


r-i 


rH 


3 


r-a 


•—I 


o 


r-i 


r-| 


O 


rH 


>-a 


O 


rH 


— i 


O 


r-i 


rH 


O 


r-i 


rH 


O 


r-l 


rH 


3 


r-i r-S 


O 



o 


r-i 


A 


o 


I s - 


o 


o 


A 


oo 


o 


00 


A 


O 


CM 


o 


o 


A 


A 


O 


A 


® 


3 


A 


4 


O A 


o 


3 


A 


4 


3 


A 


00 


3 


4 


r- 


3 


4 


CO 


3 


A 


Q4 


3 


A 


A 


3 


A 


GO 


3 


A 


A 


3 A 


00 


© 




r— «t 


• 


© 


r- 


• 


o 


A 


o 


• 


00 


m 


• 


CM 


© 


© 


A 


• 


© 


43 


© 


© 


43 


• © 


A 


00 


jO 


A 


33 


00 


A 


00 


33 


4 


3) 


00 


4 


33 


00 


A 


00 


00 


A 


00 


OO 


A 


oo 


CO 


A 


00 to 


A 


rH 


r-i 


• 


CM 


CM 


© 


A 


A 


• 


4 


4 


• 


A 


A 


« 


A 


A 


® 


I s - 


I s - 


© 


00 


© 


• 


04 


© 


rH 


r-i 


3 


rH 


r-i 


O 


r-i 


r-i 


O 


r-i 


r-i 


3 


— i 


r-i 


O 


r— 1 


r-i 


O 


e— i 


r-i 


O 


r— 1 


r-i 


3 


r— i r-i 


O 



o 


o 


o> 


3 


r- 


r-“ 


o 


A 


CM 


3 


GO 


O 


3 


CM 


A 


O 


A 


4 


o 


A 


A 


3 


43 


CO 


O 4 


A 


o 


A 


I s - 


3 


A 


CM 


o 


4 


CM 


3 


4 


4 


3 


A 


A 


o 


A 


4 


o 


A 


00 


3 


A 


4 


O A 


r-i 


• 


© 


3 


© 


© 




© 


© 


A 


© 


• 


GO 


• 


© 


CM 


o 


© 


A 


© 


© 


43 


© 


© 


43 


9 © 


4 


r- 


r- 


A 


r- 


r- 


A 


r- 


fs. 


4 


I s - 


I s - 


4 


I s - 


r- 


A 


r- 


I s - 


A 


r- 


I s - 


A 


r- 


r- 


A 


r- I s - 


A 


r—i 


r-l 


© 


CM 


(M 


• 


A 


A 




4 


4 


• 


A 


A 


• 


43 


43 


@ 


r- 


r- 


© 


00 


00 


© 


O' O' 


© 


r—i 


-4 


3 


r-| 


r-l 


3 


r-i 


— 1 


3 


r-i 


r—i 


3 


rH 


r-i 


O 


r-i 


r-l 


O 


r-i 


r-i 


O 


r-i 


r-l 


3 


r— *4 r-| 


O 


o 


o 


CM 


3 


A 


4 


O 


CM 


A 


O 


r- 


M 


o 


CM 


O' 


3 


A 


CM 


o 


43 


I s - 


3 


43 


O 


O 4 


0 Q 


o 


A 


r— 1 


3 


A 


A 


3 


4 


A 


o 


4 


04 


3 


A 


rH 


O 


A 


CM 


3 


A 


I s - 


3 


Lf\ 


4) 


O A 


4 




© 


3 




© 


vO 


9 


9 


CM 


© 


© 


t— 


• 


• 


M 


© 


© 


A 


© 


© 


43 


© 


© 


43 


© ® 


4 


vO 


43 


A 


A 


A 


A 


A 


A 


4 


A 


A 


4 


A 


43 


A 


43 


43 


A 


4) 


43 


A 


43 


4) 


A 


43 43 


A 


r-i 


— i 


© 


CM 


CM 


• 


A 


A 


© 


4" 


4 


• 


A 


A 


© 


43 


4) 


© 


r- 


r- 


• 


CO 


00 


® 


O' O' 


« 


i — 4 


r-l 


3 


r-l 


r-l 


O 


H 


r-4 


O 


r-l 


— i 


3 


— I 


— i 


3 


r—l 


#— 4 


O 


r-f 


-H 


O 


rH 


r—i 


3 


r-l r-i 


O 



o 


O' 


A 


o 


43 


r-i 


O 


CM 


CO 


o 


I s - 


A 


O 


r—i 


r—i 


o 


4 


ao 


o 


43 


O' 


o 


A 


o 


O 4 


A 


3 


CM 


4 


3 


A 


O 


o 


4 


o 


3 


4 


4 


3 


A 


co 


3 


A 


O' 


3 


A 


43 


3 


A 


p— 


3 A 


I s - 




• 


O 


© 


© 


43 


• 


• 


CM 


• 


• 




© 


© 


r—l 


© 


© 


4 


© 


© 


43 


© 


• 


A 


• © 


4 


A 


A 


CM 


A 


A 


A 


A 


A 


4 


A 


A 


4 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


n 


A 


A A 


A 


r-l 


-a 


« 


CM 


CM 


© 


A 


A 


© 


4 


4 


• 


A 


A 


© 


3 


43 


© 


I s - 


I s - 


© 


oo 


A 


m 


O' O' 


© 


— 1 


-h 


3 


r-l 


—8 


O 


r-i 


— i 


3 




r— 1 


3 


r-i 


r-i 


O 


r—i 


— t 


Q 


r-i 


— i 


O 


r—i 


r-i 


O 


I—I r—i 


O 


o 


ao 


oo 


O 


A 


I s - 


3 


r—i 


Q 


3 


4) 


4 


3 


r-i 


A 


o 


4 


CM 


o 


43 


O' 


3 


A 


A 


O A 


I s - 


3 


CM 


r- 


o 


A 


A 


<3 


4 


A 


O 


4 


O' 


3 


A 


4 


Q 


A 


r- 


o 


A 


A 


3 


A 


I s - 


O A 


o 






00 


c 


© 


A 


• 


© 


r-l 


• 


9 


43 


e 


e 


r-i 


© 


• 


4 


• 


© 


A 


© 


® 


A 


• • 


A 


4 


4 


CM 


4 


4 


A 


4 


4 


4 


4 


<1 


4 


4 


4 


A 


4 


4 


A 


4 


4 


A 


4 


4 


A 


4 4 


A 


r—i 


— i 


• 


CM 


CM 


o 


A 


A 


« 


4 


4 


• 


A 


A 


© 


A 


43 


s 


I s - 


r- 


a 


ao 


A 


® 


O' O' 


• 


r-i 


— i 


3 


r-i 


r—i 


O 


r-l 


— I 


O 


H 


r—i 


3 


r-i 


r-i 


O 


r-« 


-i 


o 


rH 


r-i 


O 


r—i 


r-i 


O 


r-| H 


o 



o 


A 


o 


O 


4 


A 


o 


o 


CM 


O 


A 


A 


3 


r-i 


A 


3 


4 


A 


o 


A 


r- 


3 


A 


4 


O A 


A 


3 


CM 


1 — 1 


3 


A 


I s - 


o 


4 


O' 


o 


4 


4 


3 


A 


O 


O 


A 


4 


3 


A 


4 


3 


A 


CB 


3 A 


A 






A 






4 


• 


9 


3 


• 


8 


A 


• 


© 


r-i 


• 


e 


4 


• 


© 


A 


9 


© 


A 


• ® 


A 


A 


A 


CM 


A 


A 


A 


A 


A 


4 


A 


A 


4 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A A 


A 


i — 1 


r—i 


® 


CM 


CM 


8 


A 


A 


• 


4 


4 


© 


A 


A 


© 


A 


A 


© 


r- 


I s - 


© 


00 


aa 


• 


O' O' 


© 


r-i 


r-i 


3 


r—i 


r—i 


o 


r—i 


— 1 


3 


r—i 


— i 


3 


r—i 


—i 


3 


r—i 


r-l 


O 


t— i 


r— 1 


o 


rH 


r-l 


3 


r— | r—i 


3 



o 


r- 


A 


O 


4 


ao 


3 


o 


CM 


O 


A 


CM 


O 


O 


CM 


O 


4 


I s - 


O 


A 


4 


O 


A 


O' 


O 


A 


I s - 


o 


CM 


4 


o 


A 


o 


O 


4 


A 


o 


4 


O' 


3 


A 


A 


O 


A 


r-i 


O 


A 


A 


O 


A 


(X) 


O 


A 


A 






p— 


© 


• 


•4- 


• 


« 


O 


© 


• 


A 


« 


© 


O 


© 


© 


4 


© 


© 


A 


© 


© 


A 


© 


• 


A 


CM 


P '1 


CM 


CM 


CM 


A 


CM 


CM 


4 


CM 


CM 


4 - 


CM 


CM 


A 


CM 


CM 


A 


CM 


CM 


A 


CM 


CM 


A 


CM 


CM 


A 


»— i 


r—i 


« 


CM 


CM 


© 


A 


A 


© 


4 


4 


© 


A 


A 


• 


A 


A 


© 


I s - 


I s - 


© 


CO 


ao 


© 


O' 


O 


® 


r-i 


—1 


O 


r-i 


r-i 


O 


r-l 


r—i 


3 


r-i 


r—i 


3 


r—i 


r— S 


3 


r-l 


r-i 


O 


rH 1 


r—i 


O 


r-i 


r—i 


3 


r- 1 


r—i 


O 


o 


A 


A 


o 


A 


A 


o 


O' 


A 


o 


A 


O 


3 


O 


O' 


O 


A 


I s - 


0 


A 


O' 


O 


A 


r-i 


O 


A 


O 


3 


CM 


I s - 


o 


A 


4 


3 


A 


I s - 


o 


4 


4 


O 


A 


r—i 


O 


A 


ao 


0 


A 


r— 1 


O 


A 


O' 


O 


A 


ao 


© 


• 


A 


© 


• 


A 


« 


• 


0' 


• 


• 


A 


© 


• 


O 


© 


© 


A 


• 


© 


A 


® 


© 


A 


• 


© 


A 

A 


r-i 


i-i 


CM 


r-l 


r—i 


A 


r—i 


i — i 


A 


r-i 


rH 


4 


r-i 


r-l 


A 


r—i 


r-l 


A 


«-i 


r-i 


A 


r-i 


r—i 


A 


t— 1 


r—i 


r-i 


r—i 




CM 


CM 


a 


A 


A 


© 


4 


4 


0 


A 


A 


© 


A 


A 


a 


I s - 


I s - 


© 


00 


CO 


@ 


O' 


O' 


© 


r-i 


r-| 


O 


r—i 


r-l 


O 


r-i 


r-i 


3 


r—i 


r-i 


O 


r—i 


rH 


O 


r—l 


r-i 


O 


t— i 


r— i 


O 


r—i 


(—1 


O 


r—i 


t— i 


O 



O 


A 


r- 


O 


CM 


I s - 


3 


O' 


CM 


O 


4 


A 


O 


O' 


A 


O 


A 


A 


O 


A 


A 


O A 


CM 


O A 


O 


3 


CM 


0 


O 


A 


r- 


O 


A 


rH 


O 


4 


00 


O 


4 


I s - 


O 


A 


A 


O 


A 


O 


O A 


O' 


O A 


O 




« 


A 


• 


• 


CM 


© 


© 


O' 


• 


® 


4 


® 


0 


O' 


© 


© 


A 


• 


« 


A 


© © 


A 


• • 


A 


O 


O 


CM 


O 


O 


A 


O 


O 


A 


O 


O 


SI 


3 


O 


4 


O 


O 


A 


O 


O 


A 


O O 


A 


O O 


A 


r-i 




• 


CM 


CM 


© 


A 


A 


• 


4 


4 




A 


A 


© 


A 


A 


0 


I s - 


I s - 


© 


A CO 


© 


O' O' 


s 


r-l 


r—i 


O 


r—i 


*— 1 


O 


rH 


r— i 


O 


rH 


— i 


0 


rH 


rH 


O 


pH 


rH 


O 


rH 


H 


O 


r-i r-l 


O 


rH rH 


O 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> > 


> 


> > 


> 


>1 




21 


IcL 




X 




51 






:r 




51 






:e 


>: 




X 










s: 


51 




O 


CL 




<3 


CL 




3 


CL 




3 


CL 




3 


QC 




3 


QC 




3 


QC 


3 


QC 


3 


QC 


h- 




6 


I— 


21 


O 


I— 


2 


O 


1 — 


e 


O 


i — 


2C 


O 


i— 




O 


(— 




O 


1- 2C 


O 


i- 2 


O 


3 


, , 


C£ 


3 




Of 


3 




QC 


3 


1 — « 


CL 


3 


t— a 


QC 


3 


*— a 


QC 


3 




QC 


3 — • 


QC 


3 


QC 


Cl 


Q 


cv 


Cl 


Q 


C£ 


CL 


a 


or. 


CL 


Q 


CL 


CL 


a 


QC 


LL 


Q 


QC 


CL 


Q 


QC 


a a 


QC 


CL Q 


QC 


l— 


< 


14 


h- 


< 


14 


►- 


< 


LU 


h- 


< 


LU 


\— 


< 


UJ 


L - 


< 


3 


h- 


< 


3 


t— < 


3 


1— 4 


3 


3 


UJ 




3 


14 




3 


L4 




3 


LU 




3 


LU 




3 


3 




3 


3 




3 3 




3 3 




O 


CL 


LU 


O 


CH 


14 


O 


CL 


UJ 


O 


QC 


LU 


O 


QC 


3 


O 


QC 


3 


O 


QC 


3 


O QC 


3 


O QC 


3 






I — 






f- 






h- 






1— 






h- 






h- 






h~ 




t— 




f— 


_j 




3 


3 


3 


3 


3 


3 


3 


-1 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 3 


3 


3 3 


3 


<£ 


< 


3 


< 


< 


3 


< 


< 


3 


< 


< 


3 


< 


< 


3 


< 


< 


3 


< 


< 


3 


< < 


3 


< < 


3 


3 


3 


O 


3 


3 


O 


3 


3 


O 


3 


3 


O 


3 


3 


O 


3 


3 


O 


3 


3 


O 


3 3 


O 


3 3 


O 


1— 


i— 


<A 


1— 


1— 


A 


l— 


1— 


3 


1 — 


h- 


3 


H- 


1— 


3 


f— 


»— 


A 


h- 


1— 


A 


t— h- 


A 


H— 1 — ■ 


A 


13 


13 


CO 


13 


13 


CD 


13 


U 


CD 


3 


3 


CD 


3 


3 


CD 


3 


3 


CD 


3 


3 


CD 


3 3 


CO 


3 3 


CD 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< < 


< 


< < 


<C 



8-2 



A 




ACTUAL OUTPUT MV 200.00 201.00 202.00 203.00 204.00 205.00 20b. 00 207.00 206.00 209.00 
ACTUAL READING MV 200.53 201.55 202.56 203.57 204.58 ^05.89 206.60 207.62 206.63 209.64 
ABSOLUTE ERROR MV 0.5388 0.5509 0.5628 0.5747 0.5864 0.5981 J.bu9b 0.6^13 0.632-7 0.6440 



Tables — Type 067-0596-00 



o 




r- 


o 


4 


f— 1 


o 


M 


O 


o 


O' 


ao 


o 


m 


cn 


o 


n 


O 


o 


n 


SO 


3 


cn 


3 


o 


I s - 


a 


o 


I s - 


rH 


o 


GO 


I s - 


o 


> 


oo 


3 


O' 


-h 


o 


o 


vO 


o 


Q 


O' 


3 


3 


r- 


3 


3 


3 


3 


0' 


cn 


• 


• 


in 


• 


• 


4“ 


• 


• 


ni 


• 


• 


O' 


• 


• 


cn 


• 


• 


n 


• 


a 


n 


• 


• 


cn 


• 


• 


p- 


O' 


o 


p- 


o 


o 


00 


O' 


O' 


O' 


O' 


ON 


O' 


O' 


o 


o 


O' 


O 


o 


O' 


3 


3 


O' 


3 


3 


O' 


O' 


0' 


rH 


rH 


• 


<N 


CM 


• 


on 


m 


• 


4 


4 


• 


m 


vO 


• 


a 


I s - 


• 


P- 


a 


• 


a 


O' 


• 


O' 


O' 


• 


PsJ 


CM 


o 


PM 


CM 


o 


CM 


M 


O 


N 


r\J 


o 


<\J 


CM 


r-4 


CM 


CM 


H 


CM 


CM 


— « 


CM 


CM 


pH 


CM 


CM 


3 



3 


4 


4" 


3 


cn 


CM 


3 


CM 


vD 


3 


a 


cn 


3 


cn 


a 


o 


n 


I s - 


3 


in 


O' 


3 


cn 


3 


o 


a 


a 


3 


I s - 


rH 


3 


a 


a 


3 


O' 


3 


3 


O' 


a 


3 


3 


CM 


3 


3 


P- 


3 


3 


a 


3 


3 


4 


3 


O' 


3 


• 


• 


4 


• 


• 


cn 


a 


• 


CM 


• 


• 


a 


• 


• 


cn 


• 


• 


n 


• 


• 


n 


• 


• 


cn 


• 


• 


a 


a 


a 


P- 


a 


a 


a 


a 


a 


O' 


a 


a 


O' 


a 


Os 


3 


?o 


O' 


3 


a 


O' 


3 


a 


O 


3 


a 


a 


O' 


rH 


rH 


• 


CM 


CM 


• 


cn 


cn 


• 


4 


4 


• 


in 


n 


a 


a 


a 


a 


I s - 




• 


a 


a 


• 


O' 


O' 


• 


CM 


CM 


3 


CM 


CM 


o 


CM 


•M 


3 


CM 


CM 


3 


CM 


M 


rH 


M 


CM 


r-» 


M 


CM 


-4 


M 


M 


r-4 


M 


M 


3 



3 


cn 3 


3 


CM 


r—i 


3 


rH 


r-4 


3 


a 


n 


3 


CM 


3 


3 


n 


a 


3 


n 


O' 


' 3 


a p- 


o 


a 


4 


3 


r- rH 


3 


a 


O' 


3 


O' 


a 


3 


O' 


o 


3 


3 


O' 


3 


3 


a 


3 


3 


O' 


O 


3 I s - 


o 


O' 


P- 


• 


• a 


• 


• 


CM 


• 


• 


r-4 


« 


• 


a 


m 


e 


CM 


• 


• 


n 


• 


• 


n 


• 


• in 


• 


• 


a 


p- 


I s - I s - 


P- 


I s - 


a 


I s - 


I s - 


O' 


I s - 


I s - 


O' 


I s - 


a 


3 


I s - 


a 


3 


P- 


a 


3 


I s - 


a 3 


p- 


I s - 


O' 


rH 


rH • 


CM 


CM 


• 


cn 


cn 


• 


4 


4 


0 


n 


n 


• 


a 


a 


• 


I s - 


I s - 


• 


a 


a • 


0' 


0' 


• 


CM 


CM 3 


CM 


CM 


3 


CM 


M 


3 


CM 


M 


3 


CM 


CM 


rH 


M 


CM 


rH 


CM 


CM 


i — i 


M 


M rH 


CM 


M 


3 



3 


»M 


n 


3 


rH 


O' 


3 


3 


4 


3 


I s - 


a 


3 


M 


rH 


3 


n 


a 


3 


a 


I s - 


3 


4 


iM 


3 


O' 


a 


3 




3 


3 


a 


O' 


3 


O' 


n 


3 


Os 


4 


3 


3 


n 


3 


3 


4 


3 


3 


3 


3 


3 


r-4 


3 


O' 


a 


• 


• 


M 


• 


• 


rH 


• 


• 


3 


• 


• 


•■V. 


• 


• 


CM 


0 


0 


n 


• 


0 


a 


0 


• 


4 


a 


• 


O' 


a 


a 


I s - 


a 


a 


a 


a 


a 


O' 


a 


a 


O' 


a 


r- 


3 


a 


I s - 


3 


a 


r- 


3 


a 


I s - 




a 


a 


O' 


rH 


rH 


• 


CM 


CM 


• 


a 


a 


• 


4 


4 


• 


n 


n 


0 


a 


a 


0 


I s - 




0 


a 


a 


0 


O' 


O' 


0 


M 


M 


3 


M 


CM 


3 


CM 


M 


3 


M 


<M 


3 


CM 


CM 


rH 


M 


CM 


rH 


M 


CM 


rH 


M 


M 


rH 


M 


CM 


3 



3 


O 


O' 


O 


rH 


n 


3 


O' 


n 


3 


a 


n 


O 


CM 


O 


3 


n 


a 


o 


a 


M 


O 


4 


a 


O 


O' 


O' 


3 


I s - 


O' 


3 


a 


3 


3 


a 


I s - • 


3 


O' 


a 


3 


3 


rH 


3 


o 


M 


3 


3 


H 


3 


3 


4 


3 


O' 


O' 


0 


• 


3 


# 


0 


rH 


0 


0 


O' 


• 


0 


a 


0 


• 


CM 


0 


0 


n 


• 


0 


a 


0 


0 


4 


• 


* 0 


O' 


n 


n 


I s - 


n 


n 


a 


n 


n 


a 


n 


n 


O' 


n 


a 


<3 


n 


a 


3 


n 


a 


o 


n 


a 


3 


n 


n 


O' 


rH 


r-4 


0 


M 


M 


• 


a 


a 


0 


4 


4 


• 


m 


n 


0 


a 


a 


• 


p- 


I s - 


• 


a 


a 


• 


O' 


O' 


0 


M 


M 


3 


M 


CM 


3 


CM 


M 


3 


M 


M 


3 


M 


CM 


r-4 


CM 


M 


rH 


<M 


M 


H 


M 


M 


-« 


M 


M 


3 



3 


O' 


CM 


O 


O 


rH 


3 


a 


n 


3 


a 


CM 


O 


r-l a 


3 


n 


n 


3 


a 


n 


3 


4 


CM 


3 


Q 


a 


3 


a 


O' 


3 


a 


rH 


3 


a 


O' 


3 


O' 


CM 


O 


3 a 


3 


3 


3 


3 


o 


rH 


O 


O 


I s - 


3 


3 


n 


0 


0 


O' 


0 


• 


3 


0 


• 


a 


# 


• 


a 


0 


• — H 


0 


0 


n 


0 


0 


a 


0 


0 


4 


• 


• 


3 


4 


4 


a 


4 


t 


a 


4 


4 


a 


4 


4 


O' 


4 


n 3 


4 


n 


3 


4 


n 


3 


4 


n 


3 


4 


n 


O 


rH 


r-4 


# 


M 


CM 


• 


a 


a 


0 


4 


4 


# 


n 


n « 


a 


a 


0 


[*— 


p- 


• 


a 


a 


• 


O' 


O' 


# 


M 


M 


3 


M 


CM 


3 


CM 


CM 


3 


M 


CM 


3 


CM 


M rH 


CM 


CM 


rH 


CM 


CM 


rH 


CM 


M 


rH 


CM 


M 


rH 



3 


a 


4 


3 


O' 


4 


O 


a 


a 


3 


n 


I s - 


3 


rH 


r-H 


3 


4 


rH 


3 


a 


n 


3 


4 


O' 


o 


r-4 


i — 1 


3 


a 


a 


3 


I s - 


rH 


3 


a 


r-H 


3 


O' 


n 


3 


3 


CM 


3 


3 


a 


3 


o 


rH 


3 


3 


O' 


o 


o 


rH 


# 


# 


a 


0 


0 


O' 


• 


• 


a 


a 


• 


n 


0 


0 


r-H 


0 


0 


4 


0 


0 


a 


0 


• 


4 


0 


0 


H 


a 


a 


a 


a 


a 


I s - 


a 


a 


a 


a 


a 


O' 


a 


4 


(3 


a 


4 


3 


a 


4 


o 


a 


4 


3 


a 


4 


3 


r-H 


r-4 


• 


CM 


CM 


• 


a 


a 


# 


4 


4 


• 


n 


n 


* 


a 


a 


0 


I s - 


I s - 


# 


a 


a 


• 


O' 


O' 


0 


CM 


CM 


3 


CM 


CM 


3 


CM 


CM 


3 


CM 


CM 


3 


CM 


CM 


rH 


CM 


CM 


rH 


CM 


CM 


rH 


CM 


CM 


rH 


CM 


CM 


r-H 



3 


I s - 


n 


3 


a 


I s - 


O 


I s - 


3 


3 


4 


O 


O 


3 


a 


o 


4 


n 


3 


a 


CM 


3 


n 


CM 


o 


rH 


CM 


O 


a 


r- 


3 


I s - 


r-H 


O 


a 


a 


O 


O' 


O' 


o 


O 


I s - 


o 


O 


n 


O 


o 


i-H 


O 


o 


CM 


o 


o 


a 


• 


• 


p- 


0 


• 


a 


• 


• 


I s - 


0 


• 


4 


• 


• 


o 


0 


0 


4 


• 


0 


a 


0 


• 


n 


• 


• 


rH 


CM 


CM 


a 


CM 


CM 


r- 


CM 


CM 


a 


CM 


CM 


O' 


CM 


a 


o 


CM 


a 


o 


PM 


a 


3 


CM 


a 


o 


PM 


a 


'3 


rH 


r-H 


• 


CM 


CM 


0 


a 


a 


• 


4 


4 


• 


n 


n 


• 


a 


a 


• 


I s - 


r- 


• 


a 


a 


• 


O' 


O' 


• 


CM 


CM 


3 


CM 


CM 


3 


CM 


CM 


3 


CM 


CM 


3 


CM 


CM 


r-4 


CM 


CM 


i — 4 


PM 


CM 


rH 


CM 


PM 


rH 


PM 


CM 


rH 



3 


a 


4 


3 


I s - 


a 


3 


a 


n 


o 


4 


CM 


O 


O 


a 


o 


4 


M» 


3 


a 


I s - 


o 


n 


a 


o 


CM 


H 


3 


a 


a 


3 


I s - 


rH 


3 


a 


4 


3 


O' 


CM 


3 


3 


CM 


3 


Q 


CM 


3 


o 


3 


3 


3 


4 


o 


O 


rH 


0 


0 


a 


0 


• 


I s - 


• 


• 


a 


• 


• 


4 


• 


a 


o 


• 


• 


4 


• 


0 


a 


0 


• 


n 


• 


• 




r—4 


rH 


a 


•H 


rH 


I s - 


r-H 


r-H 


a 


r-H 


rH 


O' 


rH 


CM 


o 


r-H 


CM 


3 


rH 


CM 


o 


r-H 


CM 


3 


r-H 


CM 


o 


rH 


rH 


a 


CM 


PM 


0 


a 


a 


0 


4 


4‘ 


• 


n 


n 


• 


a 


a 


0 


I s - 


I s - 


0 


a 


a 


a 


O' 


O' 


0 


CM 


CM 


o 


CM 


CM 


3 


PM 


PM 


o 


PM 


CM 


3 


CM 


PM 


rH 


CM 


PM 


r-H 


CM 


CM 


f— 1 


CM 


PM 


r-H 


CM 


CM 


rH 



O 


n 


a 


3 


a 


a 


o 


n 


O' 


o 


a 


CM 


O 


O' 


CM 


o 


a 


a 


o 


a 


O 


3 


n 


r-4 


o 


CM 


I s - 


o 


a 


n 


O 


I s - 


r-4 


3 


a 


n 


o 


O' 


n 


O 


O' 


I s - 


o 


o 


O' 


o 


o 


o 


O 


o 


a 


o 


O 


n 


• 


0 


m 


0 


• 


a 


• 


• 


n 


• 


• 


a 


• 


• 


O' 


0 


• 


a 


0 


• 


a 


0 


• 


m 


• 


• 


CM 


o 


o 


a 


o 


3 


I s - 


O 


o 


a 


3 


o 


O' 


o 


3 


O' 


3 


rH 


o 


3 


r-H 


o 


3 


rH 


o 


3 


rH 


O 


rH 


rH 


• 


CM 


CM 


0 


a 


a 


0 


4 


4 


• 


n 


n 


0 


a 


a 


• 


I s - 


I s - 


0 


a 


a 


• 


O' 


O' 


0 


CM 


CM 


3 


CM 


CM 


o 


PM 


PM 


o 


CM 


CM 


3 


CM 


CM 


o 


CM 


CM 


i—4 


CM 


CM 


rH 


CM 


PM 


i — 4 


CM 


PM 


rH 



> 


> > 


> > > 


> 


> > 


> 


> 


> 


> 


> > 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


2 


2 


5: s: 


21 


2: s: 


2: 


21 


2 


2: 


21 2 


2 


2 


2 


2" 


2 


2 


2 


2 


2 


2 


2 


2 




a C£ 


3 Q1 




o cn 




O 


CSC 




a 




a 


cn 




a 


QC 




a 


cn 




a 


CL 


1 — 


z o 


h- 7z a 


»— 


e o 


t— 


?! 


o 


»— 


e o 


I— 




o 


1— 


z 


o 


h- 


z o 


1— 


z 


O 


3 


C£ 


3 »- o; 


3 


— o: 


3 


r-. 


QC 


3 


— cn 


3 


•— • 


o: 


3 




CL 


3 


•— « 


cn 


3 


>-* 


CL 


CL 


Q C£ 


CL Q K 


CL 


o a 


a 


o 


cn 


CL 


O £>C 


Q_ 


o 


qc 


Q_ 


o 


QC 


CL 


Q 


cn 


CL 


o 


CL 


►— 


< UJ 


b— < UJ 


h- 


< UJ 


h- 


< 


UJ 


1— 


< UJ 


»— 


< 


UJ 


1- 


< 


UJ 


1-^ 


< 


LlI 


h- 


< 


UJ 


3 


LlI 


3 UJ 


3 


UJ 


3 


UJ 




3 


LU 


3 


UJ 




3 


UJ 




3 


UJ 




3 


UJ 




O 


a: uj 


o cn uj 


O 


cn uj 


O 


cn 


UJ 


O 


cn uj 


O 


on 


UJ 


O 


on 


UJ 


O 


CL 


UJ 


O 


CL 


UJ 




»— 


»— 




i— 






5— 




H- 






h~ 






1— 






t— 






h- 




-J 3 


-J -J 3 


3 


3 3 


3 


3 


3 


3 


3 3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


< 


< -J 


< < 3 


< 


< 3 


< 


< 


3 


< 


< 3 


< 


< 


3 


< 


< 


3 


< 


< 


3 


< 


< 


3 


3 


3 O 


3 3 0 


3 


3 O 


3 


3 


O 


3 


3 O 


3 


3 


o 


3 


3 


o 


3 


3 


o 


3 


3 


O 


h- 


t— a 


»— i- a 


b- 


»— a 


*— 


h- 


a 


1— 


i— a 


h- 


t— 


a 


h- 


I— 


a 


h- 


*— 


a 


►- 


1— 


a 


3 


<3 GO 


UUfD 


U 


U CD 


U 


U 


CD 


U 


U ID 


<3 


a 


CD 


U 


U 


CD 


a 


a 


CD 


a 


a 


GO 


< 


< < 


< < < 


< 


< < 


< 


< 


< 


< 


< < 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 



A 



8-3 




ACTUAL OUTPUT MV 300.00 301.00 302.00 303.00 304.00 30b. 00 306.00 307.00 306.00 309.00 
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ABSOLUTE ERROR MV 0.9901 1.0068 1.0233 1.0397 1.0559 1.0719 1.0878 1.1034 1.1189 1.1342 
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ACTUAL OUTPUT MV 390.00 391.00 392.00 393.00 394.00 393.00 396.00 397.00 396.00 399.00 
ACTUAL READING MV 391.54 392.53 393.52 394.51 395.51 396.50 397.49 396.48 399.47 400.46 
ABSOLUTE ERROR MV 1.5436 1.5359 1.5278 1.5193 1.5105 1.5013 1.4917 1.4817 1.4713 1.4606 
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ACTUAL OUTPUT MV 500.00 501.00 502.00 503.00 504.00 505.00 506.00 507.00 506.00 509.00 
ACTUAL READING MV 502.00 503.03 504.05 505.08 506.10 507.12 508.14 509.17 510.19 511.21 
ABSOLUTE ERROR MV 2.0080 2.0324 2.0564 2.0800 2 .1033 2.1^63 2.1489 2.1711 2.1929 2.2144 
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ACTUAL OUTPUT MV 600.00 601.00 602.00 603.00 60A.00 606,00 606.00 607.00 608.00 609.00 
ACTUAL READING MV 602.47 603.50 604.52 605.55 606.57 607.60 608.63 609.65 610.67 611.70 
ABSOLUTE ERROR MV 2.4728 2.5002 2.5271 2.5535 2.5795 2.6051 2.6302 2.6548 2.6790 2.7027 
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ACTUAL OUTPUT MV 690.00 691.00 692.00 693.00 694.00 695.00 696.00 697.00 698.00 699.00 
ACTUAL READING MV- 692.91 693.89 694.87 695.65 696.83 697.80 698.78 699.76 700.73 701.71 
ABSOLUTE ERROR MV 2.9148 2.8945 2.8737 2.8522 2.8301 2.8075 2.7842 2.7603 2.7358 2.7107 
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A 8-11 



ACTUAL OUTPUT MV 1090.00 1091.00 1092.00 1093.00 109A.00 1095.00 1096.00 1097.00 1096.00 1099.00 
ACTUAL READING MV 1092. 5A 1093.50 109A.46 1095.41 1096.37 1097.32 1098.28 1099.23 1100.18 1101.13 
ABSOLUTE ERROR MV 2.5467 2.5046 2.4617 2.4179 2.3732 2.3277 2.2814 2.2342 2.1861 ^.1372 




